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(54) DEVICE AND METHOD FOR DECODING MOVING IMAGE DATA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device and method for decoding 
moving image data to be skip-reproduced for maintaining the continuity of 
moving images before and after a skip point. 

SOLUTION: A decoding device 10 is provided with a first video decoding part 
30 and a second video decoding part 31 . A program before the switching 
point of skip reproduction is decoded by the first video decoding part 30, and 
a program after the switching point of skip reproduction is decoded by the 
second video decoding part 31 , and the both programs are decoded in 
parallel. A picture decoded according to a PTS(presentation time stamp) by 
the first video decoding part 30 is outputted until an STC(system time clock) 
reaches a switching time. A time control part 37 resets the STC when the STC 
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reaches the switching point. Afterwards, a picture decoded according to the 
changed PTS by the second video decoding part 31 is outputted. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the decode equipment of the dynamic-image data which decode 
the coded data of the dynamic image encoded using the predicting-coding 
method The 1st decode means which decodes the coded data to the picture 
by which display termination is carried out at the 1st time of day which is 
predetermined display time of day, The 2nd decode means which decodes 
the coded data from the picture by which display initiation is carried out at the 
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2nd time of day which is the time of day which carried out the predetermined 
time skip from the 1st time of day of the above, The output-control means 
which carries out the output control of the picture decoded with the decode 
means of the above 1st, or the decode means of the above 2nd when the 
time-of-day-control information and the criteria synchronizing signal of coded 
data are in agreement, Decode equipment of the dynamic-image data 
characterized by having the means for switching which switches the picture 
which changes the above-mentioned criteria synchronizing signal at the 2nd 
time of day of the above when the above-mentioned criteria synchronizing 
signal becomes the 1st time of day of the above, and carries out an output 
control with the above-mentioned output-control means to the picture decoded 
with the decode means of the above 2nd. 

[Claim 2] The decode means of the above 2nd is decode equipment of the 
dynamic-image data according to claim 1 characterized by decoding even the 
picture which will be displayed at the 2nd time of day of the above in the 
coded data which is needed when decoding the picture by which display 
initiation is carried out at the 2nd time of day of the above by the time the 1st 
time of day of the above comes. 

[Claim 3] The decode means of the above 1st and the 2nd decode means are 
decode equipment of the dynamic-image data according to claim 1 
characterized by decoding the coded data of the dynamic image encoded 
using the MPEG (MovingPicture Experts Group) method. 
[Claim 4] In the decode approach of the dynamic-image data which decode 
the coded data of the dynamic image encoded using the predicting-coding 
method The 1st decode process which decodes the coded data to the picture 
by which display termination is carried out at the 1st time of day which is 
predetermined display time of day, The 2nd decode process which decodes 
the coded data from the picture by which display initiation is carried out at the 
2nd time of day which is the time of day which carried out the predetermined 
time skip from the 1st time of day of the above, The output-control process 
which carries out the output control of the picture decoded at the decode 
process of the above 1st, or the decode process of the above 2nd when a 
criteria synchronizing signal is generated and time-of-day-control information 



and this criteria synchronizing signal are in agreement, The decode approach 
of the dynamic-image data characterized by having the change-over process 
which switches the picture which changes the above-mentioned criteria 
synchronizing signal at the 2nd time of day of the above when the above- 
mentioned criteria synchronizing signal becomes the 1st time of day of the 
above, and carries out an output control at the above-mentioned output- 
control process to the picture decoded at the decode process of the above 
2nd. 

[Claim 5] The decode process of the above 2nd is the decode approach of the 
dynamic-image data according to claim 4 characterized by decoding even the 
picture which will be displayed at the 2nd time of day of the above in the 
coded data which is needed when decoding the picture displayed at the 2nd 
time of day of the above by the time the 1st time of day of the above comes. 
[Claim 6] The decode approach of the dynamic-image data according to claim 
4 characterized by decoding the coded data of the dynamic image encoded 
using the MPEG (Moving Picture Experts Group) method at the decode 
process of the above 1st, and the 2nd decode process. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the decode equipment and the 
decode approach of dynamic-image data which were encoded using the 
predicting-coding method. 
[0002] 

[Description of the Prior Art] In record regenerative apparatus, such as the 
conventional optical disk, generally it has the encoder and decoder which 
perform compression and extension of an image by the MPEG (Moving 
PictureExperts Group) method, this MPEG method performs picture 



compression or extension, and record playback of a video signal is carried out. 
[0003] By this MPEG method, the screen (a frame or screen of the field) 
which constitutes a dynamic image is encoded in one picture type of I picture, 
P picture, and B picture, and picture compression is performed. 
[0004] Coding has completed I picture in the screen and it encodes 
independently with other screens. For this reason, this I picture is used as an 
entry point of random access, or it is used in order to recover an error. 
[0005] Predicting coding of the P picture is carried out from I picture or P 
picture which existed in the past in time. Therefore, in order to decode this P 
picture, past I picture or past P picture must be decoded in time. 
[0006] Front, the back, or bidirectional predicting coding is carried out from I 
picture or P picture in which B picture existed in the past in time, and I picture 
or P picture which exists with future in time. For this reason, in order to 
decode this B picture, I picture or P picture of the past and the future must be 
decoded in time. 

[0007] Thus, while carrying out predicting coding between pictures, 
performing picture compression and compressing a dynamic image efficiently, 
it has come to be able to do access at random to the compressed dynamic 
image by the MPEG method. 

[0008] Moreover, each of these pictures are compressed into the data stream 
which consists of number of sheets of arbitration per screen group 
(GOP:Group of pictures) which carried out grouping by the MPEG method. 
The MPEG method has prescribed preparing I picture of at least one sheet in 
this GOP. Therefore, random access has become possible to the dynamic 
image compressed in this GOP unit. 

[0009] Here, the case where the signal by which picture compression was 
carried out by the MPEG method is reproduced with the conventional record 
regenerative apparatus which was mentioned above is considered. 
[0010] For example, the coded data of a data stream as shown in drawing 28 
A is recorded on the record medium. The conventional record regenerative 
apparatus decodes the data stream currently recorded as shown in this 
drawing 28 A, and displays in order of a picture as shown in drawing 28 B. 
Here, "I", "P", and "B" which have been attached to each picture as a sign 



show distinction of I picture, P picture, and B picture, and each subscript 
shows the so-called temporary reference showing the display order in GOP 
(Group of Pictures). 

[0011] The conventional record regenerative apparatus decodes 10 first, in 
order to reproduce the coded data of a data stream as shown in drawing 28 A. 
Since coding has completed I picture in the screen, in the conventional record 
regenerative apparatus, 10 can be decoded independently, without decoding 
other pictures. Then, the conventional record regenerative apparatus decodes 
P2 to which forward direction predicting coding was carried out based on 10 
decoded. Since, as for P picture, predicting coding is carried out from front I 
picture or front P picture in time, the conventional record regenerative 
apparatus must decode 10, before decoding these P2. Then, the conventional 
record regenerative apparatus decodes B1 to which bidirectional predicting 
coding was carried out based on 10 and P2 which were decoded. Since, as for 
B picture, bidirectional coding is carried out from I picture or P picture of order 
in time, the conventional record regenerative apparatus must decode 10 and 
P2, before decoding this B1 . thus, the coded data of a data stream as shown 
in drawing 28 A with this conventional record regenerative apparatus — 10- 
>P2->B1->P4->B3->P6->B5->l8->B7->P10->B9-> - it decodes in the 
sequence ... 

[0012] and with the conventional record regenerative apparatus, in displaying 
each picture decoded in such sequence, it shows in drawing 28 B - as - the 
sequence - changing - IO->B1->P2->B3->P4->B5->P6->B7->l8->B9->P10-> 
- it displays in the sequence ... 
[0013] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional 
record regenerative apparatus, if random access is possible for a record 
medium, the random access of it will become possible to the coded data 
recorded by the MPEG method. Therefore, the stream shown by drawing 29 
is reproduced to P picture first shown with SA point, each picture after this is 
not reproduced, from B picture (picture B3) shown with SB point, a part of 
picture of resuming playback is ****(ed), and the conventional record 
regenerative apparatus can be reproduced, here - a picture - a part - ****** - 
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- it calls it skip playback to make things skip from a skip, a call, and a certain 
picture henceforth to left another picture, and to reproduce. Moreover, the 
picture (for example, picture of SB shown in drawing 29 ) which an out point 
picture, a call, and a skip end a picture (for example, picture of SA shown in 
drawing 29 ) just before a skip begins, and playback starts first is called the 
Inn point picture. 

[0014] However, when such a conventional record regenerative apparatus 
performs this skip playback, the time continuity of the reproduced image may 
break off. 

[0015] For example, when the Inn point picture is a B picture, I picture 
required in order to decode this B picture, or P picture will have to be decoded, 
and the time continuity of the reproduced image will break off in this case. If it 
explains using the example concretely shown by drawing 29 , since the Inn 
point picture is B3, in order that the conventional record regenerative 
apparatus may decode these B3, 10, P2, and P4 must be decoded at least. 
Therefore, in the conventional record regenerative apparatus, while having 
decoded these 10, P2, and P4, a picture cannot be displayed but the continuity 
of an image will break off. 

[0016] As mentioned above, in the conventional record regenerative 
apparatus, when skip playback is carried out, a picture before and after 
skipping cannot be reproduced seamlessly. 

[0017] In addition, although the case where picture compression was carried 
out by the MPEG method was considered in the above example, for example, 
it uses that correlation is between images, and asks for the difference 
between images, and even if it is the case where predicting coding between 
pictures which encodes this difference is used, the time continuity at the time 
of skip playback will break off similarly. 

[0018] This invention is made in view of such the actual condition, and aims at 
offering the decode equipment and the decode approach of dynamic-image 
data which can maintain the continuity of the dynamic image before and 
behind a skip point, and can carry out skip playback. 
[0019] 

[Means for Solving the Problem] In the decode equipment of the dynamic- 



image data with which the decode equipment of the dynamic-image data 
concerning this invention decodes the coded data of the dynamic image 
encoded using the predicting-coding method The 1st decode means which 
decodes the coded data to the picture by which display termination is carried 
out at the 1st time of day which is predetermined display time of day, The 2nd 
decode means which decodes the coded data from the picture by which 
display initiation is carried out at the 2nd time of day which is the time of day 
which carried out the predetermined time skip from the 1st time of day of the 
above, The output-control means which carries out the output control of the 
picture decoded with the decode means of the above 1st, or the decode 
means of the above 2nd when the time-of-day-control information and the 
criteria synchronizing signal of coded data are in agreement, When the 
above-mentioned criteria synchronizing signal becomes the 1st time of day of 
the above, the above-mentioned criteria synchronizing signal is changed at 
the 2nd time of day of the above, and it is characterized by having the means 
for switching which switches the picture which carries out an output control 
with the above-mentioned output-control means to the picture decoded with 
the decode means of the above 2nd. 

[0020] With the decode equipment of this dynamic-image data, while 
switching and outputting the picture by which display termination is carried out 
at the 1st time of day decoded with the 1st decode means, and the picture by 
which display initiation is carried out at the 2nd time of day decoded with the 
2nd decode means, a criteria synchronizing signal is switched. 
[0021] In the decode approach of dynamic-image data that the decode 
approach of the dynamic-image data concerning this invention decodes the 
coded data of the dynamic image encoded using the predicting-coding 
method The 1st decode process which decodes the coded data to the picture 
by which display termination is carried out at the 1st time of day which is 
predetermined display time of day, The 2nd decode process which decodes 
the coded data from the picture by which display initiation is carried out at the 
2nd time of day which is the time of day which carried out the predetermined 
time skip from the 1st time of day of the above, The output-control process 
which carries out the output control of the picture decoded at the decode 



process of the above 1st, or the decode process of the above 2nd when a 
criteria synchronizing signal is generated and time-of-day-control information 
and this criteria synchronizing signal are in agreement, When the above- 
mentioned criteria synchronizing signal becomes the 1st time of day of the 
above, the above-mentioned criteria synchronizing signal is changed at the 
2nd time of day of the above, and it is characterized by having the change- 
over process which switches the picture which carries out an output control at 
the above-mentioned output-control process to the picture decoded at the 
decode process of the above 2nd. 

[0022] By the decode approach of this dynamic-image data, while switching 
and outputting the picture by which display termination is carried out at the 1st 
time of day decoded at the 1st decode process, and the picture by which 
display initiation is carried out at the 2nd time of day decoded at the 2nd 
decode process, a criteria synchronizing signal is switched. 
[0023] 

[Embodiment of the Invention] It explains referring to a drawing as a gestalt of 
operation of this invention hereafter about the record regenerative apparatus 
of the optical disk which applied this invention. 

[0024] (Gestalt of the 1st operation) The record regenerative apparatus of the 
optical disk of the gestalt of the 1st operation which applied this invention is 
explained first. 

[0025] The block block diagram of the record regenerative apparatus of the 
optical disk of the gestalt of operation of this invention is shown in drawing 1 . 
[0026] The record regenerative apparatus 1 of an optical disk is equipment 
which reproduces the video data and audio data which carried out 
compression coding by the MPEG 2 (Moving Picture Experts Group2) method 
from the optical disk 2 in which random access is possible, and carries out 
compression coding of a video data and the audio data by the MPEG 2 
method, and is recorded on the optical disk 2 in which random access is 
possible. 

[0027] The record regenerative apparatus 1 of an optical disk is equipped with 
the read-out section 3 which reads the video data, the audio data, and the 
playback control information which was compressed by the MPEG 2 method 



and recorded on the optical disk 2, the recovery section 4 which restores to 
the read video data, the audio data, and the playback control information, the 
error correcting code processing section 5 which carries out the error 
correction of a video data, audio data, and playback control information based 
on an error correcting code, and the buffer 6 which carries out the temporary 
storage of the video data and the audio data which carried out the error 
correction. Moreover, the record regenerative apparatus 1 of an optical disk is 
equipped with the playback control information memory 7 which stores the 
read playback control information, the playback control section 8 which 
controls the above-mentioned read-out section 3 based on playback control 
information etc., and carries out playback control of an optical disk 2, and the 
decode equipment 10 which carries out decode of the read video data and 
audio data etc. Moreover, the actuation input section 1 1 into which, as for the 
record regenerative apparatus 1 of an optical disk, the actuation input from a 
user is inputted, The playback control information coding section 12 which 
encodes the playback control information recorded on an optical disk 2, The 
coding equipment 13 which encodes a video data and audio data by the 
MPEG method, The error correcting code adjunct 14 which adds an error 
correcting code to the video data, audio data, and playback control 
information which were encoded, The modulation section 15 which modulates 
the video data, audio data, and playback control information to which the error 
correcting code was added, It has the write-in section 16 which writes the 
video data, audio data, and playback control information which were 
modulated in an optical disk 2, and the judgment information-display section 
17 which displays the judgment information which the playback control section 
8 judged. 

[0028] In such a record regenerative apparatus 1 of the optical disk of a 
configuration, when encoding the video data and audio data which were 
inputted by the MPEG method and recording on an optical disk 2, it processes 
as follows. 

[0029] First, the video data and audio data which are not compressed are 
inputted into coding equipment 13 from an external device. Coding equipment 
13 carries out compression coding of the video data and audio data which 



were inputted with an MPEG 2 method, and pack-izes the video data and 
audio data which carried out compression coding according to an individual, 
respectively. This coding equipment 13 multiplexes the video data and audio 
data which were pack-ized, and sends them out to the error correcting code 
adjunct 14. The error correcting code adjunct 14 adds an error correcting 
code to the video data and audio data which were inputted from coding 
equipment 13, and sends it out to the modulation section 15. The modulation 
section 15 modulates the video data and audio data which were inputted from 
the error correcting code adjunct 14, and sends them out to the write-in 
section 16. And the write-in section 16 records the video data and audio data 
which were inputted from the modulation section 15 on an optical disk 2. 
[0030] Moreover, in such a record regenerative apparatus 1 of the optical disk 
of a configuration, when reproducing the video data and audio data which are 
recorded on the optical disk 2, it processes as follows. In addition, the record 
regenerative apparatus 1 of this optical disk is AV program unit used as a 
series of data playback units to the predetermined point ending [ playback ] 
from a predetermined playback start point, and reproduces the video data and 
audio data which were recorded on the optical disk 2. 
[0031] First, the read-out section 3 reads the playback control information 
decode of AV program and the control information of read-out of AV program 
in a display list were indicated to be from an optical disk 2, and sends it out to 
the recovery section 4. The recovery section 4 restores to the playback 
control information inputted from the read-out section 3, and sends it out to 
the error correction processing section 5. The error correction processing 
section 5 carries out error correction processing to the playback control 
information inputted from the read-out section 3, and stores it in the playback 
control information memory 7. The actuation input section 11 generates the 
control information which shows playback sequence, salvage pathway, etc. of 
AV program according to a user's actuation input, and sends out this control 
information to the playback control section 8. The playback control section 8 
takes out the playback control information of AV program to reproduce from 
the playback control information memory 7 according to this control 
information. The playback control section 8 sends out this taken-out playback 



control information to decode equipment 10 while it controls the read-out 
section 3 based on the taken-out playback control information and starts 
playback actuation of bidet data and audio data by AV program unit. 
[0032] The read-out section 3 will read the video data and audio data by 
which compression coding was carried out with the MPEG 2 method currently 
recorded on the optical disk 2 according to control of the playback control 
section 8, if playback actuation is started by AV program unit. The video data 
and audio data by which reading appearance is carried out at this time are 
pack-ized, respectively, and are multiplexed for every pack. The read-out 
section 3 sends out the video data and audio data which were read to the 
recovery section 4. The recovery section 4 restores to the video data and 
audio data which were inputted from the read-out section 3, and sends them 
out to the error correction processing section 5. The error correction 
processing section 5 performs error correction processing to the video data 
and audio data which were inputted from the recovery section 4, and sends it 
out to a buffer 6. A buffer 6 stores the video data and audio data which were 
supplied temporarily. At this time, the playback control section 8 supervises 
the amount of data accumulation of a buffer 6, and as long as an availability is 
in a buffer 6, it is controlling it to read data from an optical disk 2. A buffer 6 
supplies the video data and audio data which are stored to decode equipment 
10. This buffer 6 absorbs the downtime of the read-out actuation by the transit 
time of pickup, time amount until a servo condition returns to a steady state, 
reading error, etc., and supplies it to decode equipment 10 as a stream which 
continued a video data and audio data. And decode equipment 10 decodes a 
video data and audio data, and outputs outside the video data and audio data 
which were decoded. 

[0033] Moreover, in such a record regenerative apparatus 1 of the optical disk 
of a configuration, when carrying out the case where edit AV program 
currently recorded on the optical disk 2, and the playback start point or the 
point ending [ playback ] of a video data and audio data is changed, 
modification of the playback sequence of AV program, and creation of new AV 
program, it processes as follows. 

[0034] First, the information on the new playback start point of AV program 



and the new point ending [ playback ] is inputted into the actuation input 
section 11 according to a user's editing operation. The playback control 
section 8 is based on such information inputted according to a user's editing 
operation, reads data required in order to reproduce and decode the new AV 
program, and in order to read the new AV program from an optical disk 2, and 
stores the read data in the playback control information memory 7. And the 
playback control information coding section 12 generates the playback control 
information of new AV program based on the data stored in the playback 
control information memory 7. This playback control information is recorded 
on an optical disk 2 by the write-in section 16, after an error correcting code is 
added by the error correcting code adjunct 14 and the modulation section 15 
becomes irregular. 

[0035] Below, the processing at the time of skip playback of the record 
regenerative apparatus 1 of an optical disk is explained. 
[0036] AV program in which the out point picture Pout is contained here in the 
case of skip playback is called an out point side program. And the picture of 
the out point side program decoded at the end is called the last picture Plast 
in the case of skip playback. Moreover, AV program in which the Inn point 
picture Pin is contained in the case of skip playback is called the Inn point 
side program. And the picture of the Inn point side program decoded first is 
called the head picture Pfirst in the case of skip playback. 
[0037] This out point side program and the Inn point side program are 
concretely explained using drawing 2 . For example, if B07 of GOP-0 consider 
as the out point picture Pout, B07 of GOP-0 concerned will become the last 
picture Plast, and the data concerned to B07 will serve as an out point side 
program. If similarly Pn5 of GOP-n skipped from B07 of GOP-0 considers as 
the Inn point picture Pin, In2 of the GOP-n concerned will become the head 
picture Pfirst, and the data after In2 concerned will serve as the Inn point side 
program. Here, a display order writes GOP-i [ i-th GOP ]. Moreover, the 
display order in i-th GOP writes lij [ j-th I picture ], the display order in i-th 
GOP writes Pij [j-th P picture ], and a display order writes Bij [j-th B picture ]. 
[0038] When the record regenerative apparatus 1 of an optical disk performs 
skip playback, reading appearance of the playback control information of the 



out point side program which the playback control information of an out point 
side program and the Inn point side program is inputted from the exterior 
according to actuation inputs, such as a user, or is beforehand recorded on 
the optical disk 2, and the Inn point side program is carried out, and this 
playback control information is supplied to the playback control section 8. The 
playback control section 8 supplies the playback control information of this out 
point side program and the Inn point side program to decode equipment 10 
while controlling the read-out section 8 based on the playback control 
information of this out point side program and the Inn point side program. 
[0039] The control information for reading AV program from an optical disk 2 
to the information which is needed for decode of AV program and control of a 
display, and a list is included in playback control information. The playback 
control section 8 supplies the information which is needed for decode of AV 
program, and control of a display among playback control information to 
decode equipment 10, and supplies the control information for reading AV 
program from an optical disk 2 among playback control information to the 
read-out section 3. The information shown below is included in this playback 
control information as information which is needed for decode of AV program, 
and control of a display. 

[0040] - PJastJndex : positional information of the last picture Plast (the thing 
of the positional information of a picture is also hereafter called an index.) 
The display order of GOP in which the picture is contained, and the display 
order in GOP of the picture can show the index of a picture, for example. The 
index of the last picture Plast is shown by the display order of GOP in which 
B07 is contained, and this temporal_reference of B07 in the example shown in 
drawing 2 . That is, the index of the last picture Plast is set to "07" in the 
example shown in this drawing 2 . In addition, temporal_reference expresses 
the display order of the picture of the GOP(s) with the number. 
- P_injndex : the index of the positional information Inn point picture Pin of 
the Inn point picture Pin is shown by the display order of GOP in which Pn5 is 
contained, and this temporaLreference of Pn5 in the example shown in 
drawing 2 . That is, the index of the Inn point picture Pin is set to H n5" in the 
example shown in this drawing 2 . 



- P_in_type : in the example shown, the picture type, for example, drawing 2 , 
of the Inn point picture Pin, the picture type of the Inn point picture Pin is P 
picture. 

- P_out_last_field_parity : the parity of the field of parity ** of the field 
displayed on the last of the out point picture Pout is information established in 
consideration of 2-3 pulldown (what specified in order to amend the difference 
in the number of coma for [ of television broadcasting and a film ] 1 second) 
specified in the MPEG 2 method. 

- Parity and PTS_Pin of the field displayed on the beginning of the 
P_in_first_field_parity:lnn point picture Pin : PTS of the Inn point picture Pin 
(Presentation Time Stamp : time-of-day-control information on a playback 
output) (PTS of the Inn point picture is also hereafter called PTS_Pin.) 

- PTS_Pout_end : PTS of the value which added the display time of the out 
point picture Pout concerned to PTS of the out point picture Pout, i.e., the time 
of day when the out point picture Pout ends a display, (this is also hereafter 
called PTS_Pout_end.) 

After reading appearance of the playback control information which is needed 
for decode of the above AV program and control of a display is carried out by 
the playback control section 8 from an optical disk 2, it is supplied to decode 
equipment 10. 

[0041] Moreover, the information which shows AV program below as 
information which is needed for the control at the time of reading from an 
optical disk 2 is included in this playback control information. 

- decode_start_address : the address (byte offset from the head of the file of 
AV program file including the Inn point side program to the cutting tool of the 
beginning of the Inn point side program), for example, the address of the 
cutting tool of the beginning of the Inn point side program on an optical disk 2, 
of the first data required in order to reproduce AV program which begins from 
the time of day which PTS (PTS^Pin) of the Inn point picture Pin shows 

- decode_end_address : the address (byte offset from the head of the file of 
AV program file including an out point side program to the cutting tool of the 
last of an out point side program) indicating the data of the last required in 
order to reproduce AV program to time-of-day PTS_Pout_end, for example, 



the address of the cutting tool of the last of the out point side program on an 
optical disk 2 

After reading appearance is carried out by the playback control section 8 from 
an optical disk 2, the playback control information which is needed for control 
of read-out of the above AV program is read to the read-out section 3, and is 
supplied as control information. 

[0042] In the record regenerative apparatus 1 of an optical disk, in case skip 
playback is performed, by using the playback control information the above 
content was indicated to be, the data to the out point picture Pout of an out 
point side program can be read from an optical disk 2, and the data from the 
Inn point picture Pin of the Inn point side program can be read from an optical 
disk 2. 

[0043] Moreover, in the record regenerative apparatus 1 of an optical disk, 
since the picture which shows decode termination based on 
decode_end_address of playback control information can be specified and the 
picture which shows display termination based on PTS_Pout_end of playback 
control information can be specified, in case it is skip playback, decode and 
display of an out point side program can be performed correctly. That is, 
although decode of an out point side program is performed to B07 used as the 
last picture Plast by using playback control information in the example shown 
in drawing 2 , since the out point picture Pout displayed at the end is B07, it is 
controllable not to display P08 [ finishing / decode ]. 

[0044] Moreover, in the record regenerative apparatus 1 of an optical disk, 
since the picture which shows decode initiation based on 
decode_start_address of playback control information can be specified and 
the picture which shows display initiation based on PTS_Pin of playback 
control information can be specified, in case it is skip playback, decode and 
display of the Inn point side program can be performed correctly. That is, 
decode of the Inn point side program is controllable by the example shown in 
drawing 2 by using playback control information not to display In [ finishing / 
decode ]2, since the Inn point picture Pin displayed first is Pn5, although it 
starts from In2 used as the head picture Pfirst. 

[0045] Below, the relation of PTS_Pout_end of the out point side program at 



the time of skip playback and PTS_Pin of the Inn point side program is 
explained. The salvage pathway in the case of reproducing a video data and 
audio data one by one to drawing 3 [ three AV programs from the AV program 
-1 to the AV program -3 ] is shown. 

[0046] PTS_Pin and PTS_Pout_end are specified and reading appearance of 
each program is carried out to each AV program from the AV program -1 to 
the AV program -3 by playback control information from an optical disk 2 
based on PTS_Pin and PTS_Pout_end. First, it is reproduced from the Inn 
point picture by which reading appearance of the AV program -1 which is an 
AV program reproduced first is carried out from an optical disk 2, and display 
initiation is carried out at the time of day of PTS_Pin (1) to the out point picture 
which carries out display termination at the time of day of PTS_Pout_end (1). 
Then, it skips from the out point picture which carries out display termination 
at the time of day of this PTS_Pout_end (1), and playback is carried out from 
the Inn point picture by which reading appearance of the AV program -2 which 
is an AV program reproduced next is carried out from an optical disk 2, and 
display initiation is carried out at the time of day of PTS_Pin (2) to the out 
point picture which carries out display termination at the time of day of 
PTS_Pout_end (2). Then, it skips from the out point picture which carries out 
display termination at the time of day of this PTS_Pout_end (2), and playback 
is carried out from the Inn point picture by which reading appearance of the 
AV program -3 which is an AV program reproduced further next is carried out 
from an optical disk 2, and display initiation is carried out at the time of day of 
PTS_Pin (3) to the out point picture which carries out display termination at 
the time of day of PTS_Pout_end (3). 

[0047] Here, when carrying out skip playback from the AV program -1 at the 
AV program -2, PTS_Pout_end (1) which is the display end time of the out 
point picture of the AV program -1 , and PTS_Pin (2) which is the display start 
time of the Inn point picture of the AV program -2 will be in agreement on the 
real time. Moreover, similarly, when carrying out skip playback from the AV 
program -2 at the AV program -3, PTS_Pout_end (2) which is the display end 
time of the out point picture of the AV program -2, and PTS_Pin (3) which is 
the display start time of the Inn point picture of the AV program -3 will be in 



agreement on the real time. Therefore, when the system time clock (STC) 
which manages the timing of decode of a picture and the timing of a display 
becomes the display end time of an out point picture, it is switched to the 
display start time of the Inn point picture of the following program. For 
example, when STC becomes PTS_Pout_end (1), STC_offset (1) which 
becomes an offset part from this STC is subtracted, and it is switched to 
PTS_in (2). Moreover, when STC becomes PTS_Pout_end (2), STC_offset (2) 
subtraction which becomes an offset part from this STC is carried out, and it is 
switched to PTS_in (3). In addition, the amount of this offset is the value which 
subtracted PTS_Pout_end shown in the playback control information of an out 
point side program, and PTS_Pin shown in the playback control information of 
the Inn point side program. 

[0048] Thus, two or more AV programs are seamlessly reproducible by 
switching a system time clock (STC) to PTS_Pin shown in the playback 
control information of the Inn point side program from PTS_Pout_end shown 
in the playback control information of an out point side program at the time of 
skip playback. 

[0049] In addition, when a user edits the salvage pathway of AV program 
currently recorded on the optical disk 2, new salvage pathway can be created. 
In this case, the information on this salvage pathway is generated by the 
playback control information coding section 12 according to a user's actuation 
input, and is recorded on an optical disk 2 as attached information on AV 
program, thus, the thing for which new salvage pathway is created -- a video 
data and audio data - decode -- and a reorganization collection can be 
carried out easily, without carrying out recoding. 

[0050] Below, the relation between the multiplexing stream currently recorded 
on the optical disk 2, and decode_start_addres of AV program and 
decode_end_adress is explained. The relation of the multiplexing stream and 
the byte address of a multiplexing stream of AV program file by which the Inn 
point side program is included in drawing 4 is shown. Moreover, the relation of 
the multiplexing stream and the byte address of a multiplexing stream of AV 
program file by which an out point side program is included in drawing 5 is 
shown. In addition, the axis of abscissa of each drawing of drawing 4 and 



drawing 5 shows the address within AV program file. 

[0051] decode_start_address shown in the playback control information of the 
Inn point side program can be specified by each of a video data and audio 
data, as shown in drawing 4 . decode_start_address is shown as an amount 
of offset from first_byte_address which is the start address of AV program file 
including for example, the Inn point side program. Therefore, the pack (packl) 
in the location of video_decode_start_address which shows 
decode_start_address of a video data turns into the first pack with which the 
data of the head picture Pfirst of the Inn point side program (In2 in drawing) 
are contained. And the picture after the head picture of the Inn point side 
program is stored in the pack after the pack (packl) in the location of this 
video_decode_start_address, for example, the Inn point picture Pin (In5 in 
drawing) is stored from the pack (pack2) of five-piece beyond. Moreover, the 
pack (pack3) in the location of audio_decode_start_address which shows 
decode_start_address of audio data turns into a pack with which the audio 
data reproduced at the display start time (PTS_Pin) of the Inn point picture Pin 
are contained. In addition, the bottom attachment suffix (n4, n5 grade) shown 
in the audio data in drawing (the audio data in drawing are indicated to be A.) 
shows that it is reproduced synchronizing with the picture of the attachment 
suffix under the same number. In addition, since audio data are not 
performing predicting coding like picture data, decode and an output are 
carried out from the data shown in decode_start_address. 
[0052] decode_end_address shown in the playback control information of an 
out point side program can be specified by each of a video data and audio 
data, as shown in drawing 5 . decode_end_address is shown as an amount of 
offset from first_byte_address which is the start address of AV program file 
including for example, an out point side program. Therefore, the pack (pack5) 
in the location of video_decode_end_address which shows 
decode_end_address of a video data turns into the last pack with which the 
data of the last picture Plast of an out point side program (B07 in drawing) are 
contained. Moreover, since the last picture Plast of an out point side program 
and the out point picture Pout are in agreement in this case, the data of the 
out point picture Pout are stored even in the pack (packS) in the location of 
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video_decode_end_address. Moreover, the pack (pack6) in the location of 
audio_decode_end_address which shows decode_end_address of audio data 
turns into a pack with which the audio data reproduced at the display end time 
(PTS_Pout_end) of the out point picture Pout are contained. 
[0053] Moreover, the relation between the byte address of the multiplexing 
stream currently recorded on drawing 6 on the optical disk 2, and 
decode_start_addres of a certain AV program and decode_end_addres is 
shown. In addition, the axis of abscissa of drawing 6 shows the address within 
AV program file. 

[0054] AV program is specified from a series of video datas from 
video_decode_start_address to video_decode_end_address, and a series of 
audio data from audio_decode_start_address corresponding to that video data 
of a series of to audio_decode_end_address, as shown in this drawing 6 . As 
for the video data and audio data which were recorded on the optical disk 2, 
playback will be carried out by this AV program unit. 
[0055] Moreover, each pack which constitutes the multiplexing stream 
currently recorded on the optical disk 2 is stored in AV program file. As AV 
program file is shown in drawing 7 , a loop formation is formed in the "do- 
while" sentence, and a video data, audio data, etc. are contained in "pack" 
described in this. "pack_header" and "PES^packet" are described by "pack" 
described in the "do-while" sentence. In "PES_packet", "packet_payload" is 
described to be "packet_header", "PTS", and "DTS." A video data or audio 
data is stored in this "packet_payload." 

[0056] Moreover, on the optical disk 2, the playback control information file 
(playbackJnformation_file) playback control information as shown in drawing 
8 with the above-mentioned AV program file was described to be is recorded. 
This playback control information file is recorded for every AV program. That 
is, one playback control information will be recorded to one AV program. 
[0057] Thus, when AV program file and a playback control information file are 
recorded on an optical disk 2 and read this AV program file and a playback 
control information file from an optical disk 2, two or more AV programs can 
be read and skip playback can be carried out seamlessly. 
[0058] In addition, when a user newly creates this playback control 
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information file and already changes a certain playback control information, 
new AV program can be created and the video program already recorded on 
the optical disk 2 can be edited. Playback control information is generated in 
the playback control information coding section 12 according to the actuation 
input from a user, and is recorded as a playback control information file of an 
optical disk 2. Thus, a reorganization collection can be carried out easily, 
without decoding and encoding a video data and audio data by creating a new 
playback control information file. 

[0059] Below, the decode equipment 10 of the record regenerative apparatus 
1 of an optical disk is further explained to a detail. 

[0060] The main buffer 21 which carries out the temporary storage of the 
multiplexing data which consist of a video data supplied from the buffer 6 
(drawing 1 </A>), and audio data as decode equipment 10 is shown in 
drawing 9 , The 1st separation section 22 which extracts the bit stream of an 
out point side program from a main buffer 21 at the time of skip playback, The 
2nd separation section 23 which extracts the bit stream of the Inn point side 
program from a main buffer 21 at the time of skip playback, The 1st change- 
over section 24 which switches the bit stream of AV program extracted in the 
1st separation section 22 by time sharing, and is divided into a video bit 
stream and an audio bit stream, It has the 2nd change-over section 25 which 
switches the bit stream of AV program extracted in the 2nd separation section 
23 by time sharing, and is divided into a video bit stream and an audio bit 
stream. 

[0061] Moreover, the 1st video buffer 26 which stores the video bit stream 
from which decode equipment 10 was separated by the 1st change-over 
section 24, The 1st audio buffer 27 which stores the audio bit stream 
separated by the 1st change-over section 24, The 2nd video buffer 28 which 
stores the video bit stream separated by the 2nd change-over section 25, The 
2nd audio buffer 29 which stores the audio bit stream separated by the 2nd 
change-over section 25, The 1st video decode section 30 which extracts and 
decodes the video bit stream stored in the 1st video buffer 26, The 1st audio 
decode section 31 which extracts and decodes the audio bit stream stored in 
the 1st audio buffer 27, It has the 2nd video decode section 32 which extracts 
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and decodes the video bit stream stored in the 2nd video buffer 28, and the 
2nd audio decode section 33 which extracts and decodes the audio bit stream 
stored in the 2nd audio buffer 29. 

[0062] Moreover, the image change-over output section 34 which decode 
equipment 10 switches the video data decoded by the 1st video decode 
section 30 or the 2nd video decode section 32, and is outputted to an external 
device, The voice change-over output section 35 which switches the audio 
data decoded by the 1st audio decode section 31 or the 2nd audio decode 
section 33, and is outputted to an external device, It has the display and 
control section 36 which controls the image change-over output section 34 
and the voice change-over output section 35, and controls the output timing of 
a video data and audio data, and the time-control section 37 which generates 
the system time clock (STC) used as the criteria synchronizing signal of this 
equipment. 

[0063] The bit stream of the video data multiplexed in the pack unit from the 
buffer 6 ( drawing 1 ) and audio data is supplied to a main buffer 21 with the 
bit rate of Rin. This bit stream is data by which compression coding was 
carried out by the MPEG 2 method. A main buffer 21 stores the bit stream by 
which this video data and audio data were multiplexed. After this bit stream is 
accumulated in this main buffer 21 temporarily, it is extracted by the 1st 
separation section 22 or the 2nd separation section 23 to predetermined 
timing. As for this main buffer 21, writing is stopped when capacity fills. 
[0064] Here, at the time of playback (in the cases of other than the time of 
skip playback), the video data and audio data of one AV program are usually 
stored in this main buffer 21 . On the other hand, at the time of skip playback, 
reading appearance of the two AV programs, an out point side program and 
the Inn point side program, is carried out from an optical disk 2, and it is 
stored in this main buffer 21. 

[0065] The 1st separation section 22 and the 2nd separation section 23 
extract the bit stream of the multiplexed video data and audio data with the bit 
rate of Rout from a main buffer 21 . At the time of playback, only either 
operated and another side has usually stopped the 1st separation section 22 
and the 2nd separation section 23. On the other hand, at the time of skip 



playback, the 1st separation section 22 extracts only the video data and audio 
data of an out point side program between two AV programs stored in the 
main buffer 21, and the 2nd separation section 23 extracts only the video data 
and audio data of an Inn scattered side program between two AV programs 
stored in the main buffer 21. The 1st separation section 22 and the 2nd 
separation section 23 are based on the playback control information supplied 
from the playback control section 8 ( drawing 1 ), and perform the draw of the 
video data at the time of skip playback, and audio data. For example, a draw 
is performed based on the index (PJastjndex) of the last picture Plast of the 
playback control information of an out point side program, or the index 
(P_in_index) of the Inn point picture Pin of the playback control information of 
the Inn point side program. In addition, whenever it may, of course, perform 
processing after the 1st separation section 22 extracts the Inn point side 
program and the 2nd separation section 23 extracts an out point side program 
and performs skip playback, AV program which each separation section 
processes may be replaced. 

[0066] The 1st separation section 22 sends out the extracted out point side 
program to the 1st change-over section 24, and the 2nd separation section 23 
sends out the extracted Inn point side program to the 2nd change-over 
section 25. Moreover, the 1st separation section 22 and the 2nd separation 
section 23 also extract the system header contained in each multiplexing data 
of an out point side program and the Inn point side program, and send out this 
system header to a display and control section 36. 

[0067] The 1st change-over section 24 and the 2nd change-over section 25 
divide into the bit stream of only a video data, and the bit stream of only audio 
data the bit stream of the video data multiplexed, respectively and audio data. 
The video bit stream of the out point side program separated by the 1st 
change-over section 24 is sent out to the 1st video buffer 26. The audio bit 
stream of the out point side program separated by the 1st change-over 
section 24 is sent out to the 1st audio buffer 27. The video bit stream of the 
Inn point side program separated by the 2nd change-over section 25 is sent 
out to the 2nd video buffer 28. The audio bit stream of the Inn point side 
program separated by the 2nd change-over section 25 is sent out to the 2nd 



audio buffer 29. 

[0068] The 1st video buffer 26 and 2nd video buffer 28 carry out the 
temporary storage of the video bit stream supplied from the 1st change-over 
section 24 and the 2nd change-over section 25, respectively. The video bit 
stream stored in the 1st video buffer 26 is extracted by the 1st video decode 
section 30 for every amount of data predetermined to predetermined timing. 
Moreover, the video bit stream stored in the 2nd video buffer 28 is extracted 
by the 2nd video decode section 32 for every amount of data predetermined 
to predetermined timing. 

[0069] The 1st audio buffer 27 and the 1st audio buffer 29 carry out the 
temporary storage of the audio bit stream supplied from the 1st change-over 
section 24 and the 2nd change-over section 25, respectively. The audio bit 
stream stored in the 1st audio buffer 27 is extracted by the 1st audio decode 
section 31 for every amount of data predetermined to predetermined timing. 
Moreover, the BIODIO bit stream stored in the 1st audio buffer 29 is extracted 
by the 2nd audio decode section 33 for every amount of data predetermined 
to predetermined timing. 

[0070] The 1st video decode section 30 and the 2nd video decode section 32 
decode the video bit stream by which compression coding was carried out by 
the MPEG 2 method, and generate digital image data. This 1st video decode 
section 30 and the 2nd video decode section 32 decode each picture 
according to the time-of-day-control information on the decode attached to 
each picture (DTS:Decoding Time Stamp). The digital image data decoded by 
the 1st video decode section 30 and the 2nd video decode section 32 are sent 
out to the image change-over output section 34. 

[0071] Moreover, the 1st audio decode section 31 and the 2nd audio decode 
section 33 decode the audio bit stream by which compression coding was 
carried out by the MPEG 2 method, and generate digital voice data. The 
digital voice data decoded by the 1st audio decode section 31 and the 2nd 
audio decode section 33 is sent out to the voice change-over output section 
35. 

[0072] The image change-over output section 34 chooses either of the image 
data decoded by the image data or the 2nd video decode section 32 decoded 



by the 1st video decode section 30, and outputs it to an external device. This 
image change-over output section 34 outputs each picture, when STC 
generated by the time-control section 37 and the time management 
information on the playback output attached to each picture 
(PTS: Presentation Time Stamp) are in agreement. Moreover, at the time of 
skip playback, this image change-over output section 34 is the display switch 
timing of the out point picture of an out point side program, and the Inn point 
picture of the Inn point side program, and switches a switch to the 2nd video 
decode section 32 side from the 1st video decode section 30 side. In addition, 
of course, the image change-over output section 34 switches a switch to the 
1st video decode section 30 side from the 2nd video decode section 32 side, 
when the 1st video decode section 30 decodes the video bit stream of the Inn 
point side program and the 2nd video decode section 32 has decoded the 
video bit stream of an out point side program. 

[0073] The voice change-over output section 35 chooses either of the voice 
data decoded by the voice data or the 2nd audio decode section 33 decoded 
by the 1st audio decode section 31, and outputs it to an external device. This 
voice change-over output section 35 is synchronized with the image data 
which the image change-over output section 34 outputs, and outputs voice 
data. Moreover, at the time of skip playback, this voice change-over output 
section 35 is the display switch timing of the out point picture of an out point 
side program, and the Inn point picture of the Inn point side program, and 
switches a switch to the 2nd audio decode section 33 side from the 1st audio 
decode section 31 side. In addition, when the 1st audio decode section 31 
decodes the audio OBITTO stream of the Inn point side program and the 2nd 
audio decode section 33 has decoded the audio bit stream of an out point 
side program for the voice change-over output section 35 as well as the 
image change-over output section 34, a switch is switched to the 1st audio 
decode section 31 side from the 2nd audio decode section 33 side. 
[0074] A display and control section 36 controls output timing of the image 
data of the image change-over output section 34 and the voice change-over 
output section 35, and voice data based on STC supplied from the playback 
control information and the time-control section 37 which are supplied from 



the playback control section 8 ( drawing 1 ). Moreover, a display and control 
section 36 performs switch-off substitute control of the image change-over 
output section 34 and the voice change-over output section 35 based on this 
playback control information and STC. 

[0075] The time-control section 37 generates STC used as the criteria 
synchronizing signal of this decode equipment 10. The time-control section 37 
supplies this STC to the 1st video decode section 30, the 2nd video decode 
section 32, the 1st audio decode section 31, and the 2nd audio decode 
section 33. Each decode section is the timing based on this STC, and 
decodes a video data or audio data. Moreover, this time-control section 37 
supplies this STC to a display and control section 36. A display and control 
section 36 controls the image change-over output section 34 and the voice 
change-over output section 35 by timing based on this STC, outputs a picture 
and an audio, and switches a switch. 

[0076] Moreover, this time-control section 37 switches STC based on 
PTS_Pin and PTS_Pout_end of playback control information at the time of the 
switch to the Inn point side program from an out point side program in the 
case of skip playback. 

[0077] Specifically, this time-control section 37 switches STC as follows. 
[0078] The time-control section 37 For example, STC generator 37a which 
generates STC as shown in drawing 9 , Subtractor 37b which subtracts a 
predetermined offset value (STC_offset) from STC which STC generator 37a 
generated, It is realizable with the hard configuration which consists of switch 
37c which outputs STC which STC generated by STC generator 37a was 
inputted into Terminal A as it was, and STC from which the offset value was 
subtracted by subtractor 37b was inputted into Terminal B, and switched 
Terminal A and Terminal B and was inputted. First, STC generator 37a 
generates STC set to SCR (System Clock Reference, system time-of-day 
criteria reference value) of an out point side program. At this time, switch 37c 
is switched to Terminal A side, and outputs STC set to SCR of this out point 
side program as it is. Then, when this STC becomes PTS_Pout_end of an out 
point side program, switch 37c is switched to Terminal B side, and outputs 
STC from which the predetermined offset value (STC_offset) was subtracted. 



This offset value (STC_offset) is a value which subtracted PTS_Pin of the 
playback control information of the Inn point side program from 
PTS_Pout_end of the playback control information of an out point side 
program. And STC which generates STC generator 37a at the same time 
switch 37c is switched to Terminal B side is reset by the output value of 
subtractor 37b. And if the output value from STC generator 37a is reset, 
switch 37c will be switched to Terminal A side, and will output STC reset by 
the value of SCR of an out point side program. 

[0079] The time-control section 37 can perform skip playback seamlessly by 
switching STC as mentioned above at the time of skip playback. 
[0080] Here, the bit rate of the bit stream by which sets to Rin the bit rate of 
the bit stream supplied to a main buffer 21 , and reading appearance is carried 
out from a main buffer 21 is set to Rout. Moreover, the bit rate of the video bit 
stream sent out from the 1st separation section 22 is set to Rv1, the bit rate of 
the audio bit stream sent out from the 1st separation section 22 is set to Ra1 , 
and the bit rate of the system header sent out from the 1st separation section 
22 is set to Rsysl . Moreover, the bit rate of the video bit stream sent out from 
the 2nd separation section 23 is set to Rv2, the bit rate of the audio bit stream 
sent out from the 2nd separation section 23 is set to Ra2, and the bit rate of 
the system header sent out from the 2nd separation section 23 is set to Rsys2. 
And make the sum total of Rv1, Ra1, and Rsysl into the 1st program bit rate 
Rpg1 , and let the sum total of Rv2, Ra2, and Rsys2 be the 2nd program bit 
rate Rpg2. Furthermore, maximum of Rpg1 and Rpg2 is made into maximum 
program bit rate Rpg_max. 

[0081] Thus, if each bit rate is defined, it will become the bit rate Rin of the bit 
stream supplied to a main buffer 21 , and relation as shown with maximum 
program bit rate Rpg_max in a degree type. 
[0082] 

Rin=Rpg_max+alpha (alpha> 0) ... (1) [0083] Below, the processing at the 
time of skip playback of this decode equipment 10 is explained using the flow 
chart shown in drawing 10 - drawing 12 . 

[0084] If skip regeneration is started, in the step SP 1 shown in drawing 10 , 
the time-control section 37 will set STC (System Time Clock) to SCR (System 



Clock Reference, system time-of-day criteria reference value) of an out point 
side program. 

[0085] In the continuing step SP 2, the 1st video decode section 30 reads the 
picture of an out point side program from the 1st video buffer 26, and decodes 
each picture of this out point side program according to DTS (Decoding Time 
Stamp). And a display and control section 36 controls the image change-over 
output section 34, and displays the decoded picture according to PTS 
(Presentation Time Stamp) of the picture concerned. 
[0086] In the continuing step SP 3, it judges whether the Inn point side 
program is stored in the 2nd video buffer 28. When a negative result is 
obtained in this step SP 3 (i.e., when the Inn point side program is not stored 
in the 2nd video buffer 28), return, a step SP 2 - a step SP 3 are repeated to a 
step SP 2. On the other hand, when an affirmation result is obtained in this 
step SP 3 (i.e., when the Inn point side program is stored in the 2nd video 
buffer 28), it progresses to a step SP 4. 

[0087] In a step SP 4, the 1st video decode section 30 reads the picture of an 
out point side program from the 1st video buffer 26, and decodes each picture 
of an out point side program according to DTS (Decoding Time Stamp). And a 
display and control section 36 controls the image change-over output section 
34, and displays the decoded picture according to PTS (Presentation Time 
Stamp) of the picture concerned. With this, the picture of the Inn point side 
program is read from the 2nd video buffer 28, and the 2nd video decode 
section 32 disregards DTS, and decodes each picture of this Inn point side 
program. 

[0088] In the continuing step SP 5, it judges whether decode of the Inn point 
picture of the Inn point side program was completed by the 2nd video decode 
section 32. When a negative result is obtained in a step SP 5 (i.e., when 
decode of the Inn point picture is not completed by the 2nd video decode 
section 32), it progresses to a step SP 6. On the other hand, when an 
affirmation result is obtained in this step SP 5 (i.e., when decode of the Inn 
point picture of the Inn point side program is completed), it progresses to the 
step SP 1 0 shown in drawing 1 1 . 

[0089] In a step SP 6, the value of STC is compared with PTS_Pout_end 
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shown in the playback control information of an out point side program, and it 
judges whether the display of the out point picture of an out point side 
program was completed. In this step SP 6, when STC and PTS_Pout_end are 
not in agreement and a negative result is obtained (i.e., when the display of 
an out point picture is not completed), return, a step SP 4 - a step SP 6 are 
repeated to a step SP 4. On the other hand, when an affirmation result is 
obtained in this step SP 6 (i.e., when the display of an out point picture is 
completed), it progresses to the step SP 20 shown in drawing 12 . 
[0090] Here, that the affirmation result was obtained in the above-mentioned 
step SP 5 means that decode of the Inn point picture of the Inn point side 
program was completed, before all displays of the picture of an out point side 
program are completed. That is, it is shown from the out point side program to 
the Inn point side program that skip playback can be performed seamlessly. 
[0091] On the other hand, before decode of the Inn point picture of the Inn 
point side program is completed, the display of the out point picture of an out 
point side program has been completed, that is, that the affirmation result was 
obtained in the above-mentioned step SP 6 means that it is in the condition 
which decode of the Inn point picture Pin has not completed, in spite of having 
completed the display of the out point picture Pout. That is, the condition that 
skip playback cannot be performed seamlessly is shown from the out point 
side program to the Inn point side program. 

[0092] Henceforth, processing is divided by the case where the case where 
seamless playback can be performed, and seamless playback cannot be 
performed, and the processing at the time of skip playback of decode 
equipment 10 is explained. 

[0093] First, processing in the condition that seamless playback can carry out 
is explained. In the step SP 10 shown in drawing 1 1 , it judges whether the 
picture type of the Inn point picture is I picture or P picture. This judgment can 
be made based on P_in_type shown in playback control information. When a 
negative result is obtained in this step SP 10 (i.e., when the Inn point picture 
is a B picture), it progresses to a step SP 12. On the other hand, when an 
affirmation result is obtained in this step SP 10 (i.e., when the Inn point picture 
is I picture or a P picture), it progresses to a step SP 1 1 . 



[0094] In a step SP 1 1 , the 2nd video decode section 32 reads and throws 
away B picture stored in the 2nd video buffer 28 of a before [ from the Inn 
point picture / following I picture or following P picture ]. It progresses to a step 
SP 12 from this step SP 11. 

[0095] In a step SP 12, the value of STC is compared with PTS_Pout_end 
shown in the playback control information of an out point side program, and it 
judges whether the display of the out point picture of an out point side 
program was completed. In this step SP 12, when STC and PTS_Pout_end 
are not in agreement and a negative result is obtained (i.e., when the display 
of an out point picture is not completed), it progresses to a step SP 13. When 
STC and PTS_Pout_end are in agreement and an affirmation result is 
obtained in this step SP 12 on the other hand (i.e., when the display of an out 
point picture is ended), it progresses to a step SP 14. 
[0096] In a step SP 13, the 1st video decode section 30 reads the picture of 
an out point side program from the 1st video buffer 26, and decodes each 
picture of an out point side program according to DTS (Decoding Time Stamp). 
And a display and control section 36 controls the image change-over output 
section 34, and displays the decoded picture according to PTS (Presentation 
Time Stamp) of the picture concerned. Moreover, actuation of the 2nd video 
decode section 32 which was decoding the Inn point side program is 
suspended. And return processing is repeated from this step SP 13 to a step 
SP 12. 

[0097] In a step SP 14, when [ at which the time-control section 37 carried out 
display termination of the out point picture ] STC becomes PTS_Pout_end 
simultaneous that is, the value of STC which displays the Inn point picture is 
reset to the value of PTSJn of the Inn point side program. 
[0098] In the continuing step SP 15, the 2nd video decode section 32 reads 
the picture of the Inn point side program from the 2nd video buffer 28, and 
decodes according to DTS (Decoding Time Stamp) of each picture. And a 
display and control section 36 controls the image change-over output section 
34, and displays the decoded picture according to PTS (Presentation Time 
Stamp) of the picture concerned. 

[0099] By processing as mentioned above, skip playback can be performed 



from an out point side program to the Inn point side program with decode 
equipment 10. 

[0100] Next, processing in the condition that the seamless playback in skip 
playback cannot carry out is explained. Regeneration of an out point picture is 
performed in the step SP 20 shown in drawing 12 . 

[0101] In the continuing step SP 21, it judges whether decode of the Inn point 
picture was completed. When a negative result is obtained in this step SP 21 
(i.e., when decode of the Inn point picture is not completed yet), it returns to a 
step SP 20 and regeneration of the out point picture Pout is performed further. 
On the other hand, when an affirmation result is obtained in a step SP 21 (i.e., 
when decode of the Inn point picture is completed), it progresses to a step SP 
22. Thus, he is trying to maintain the continuity of the playback image in the 
condition that seamless playback cannot carry out, by repeating and 
displaying an out point picture with decode equipment 10 until decode of the 
Inn point picture is completed. 

[0102] In a step SP 22, it judges whether the picture type of the Inn point 
picture is I picture or P picture. This judgment can be made based on 
P_in_type shown in playback control information. When a negative result is 
obtained in this step SP 22 (i.e., when the Inn point picture is a B picture), it 
progresses to a step SP 24. On the other hand, when an affirmation result is 
obtained in this step SP 22 (i.e., when the Inn point picture is I picture or a P 
picture), it progresses to a step SP 23. 

[0103] In a step SP 23, the 2nd video decode section 32 reads and throws 
away B picture stored in the 2nd video buffer 28 of a before [ from the Inn 
point picture / following I picture or following P picture ]. It progresses to a step 
SP 24 from this step SP 23. 

[0104] In a step SP 24, the time-control section 37 resets the value of STC 
which displays the Inn point picture to the value of PTS_in of the Inn point side 
program. 

[0105] In the continuing step SP 25, the 2nd video decode section 32 reads 
the picture of the Inn point side program from the 2nd video buffer 28, and 
decodes each picture of the Inn point side program according to DTS 
(Decoding Time Stamp). And a display and control section 36 controls the 



image change-over output section 34, and displays the decoded picture 
according to PTS (Presentation Time Stamp) of the picture concerned. 
[0106] By processing as mentioned above, skip playback can be performed 
from an out point side program to the Inn point side program with decode 
equipment 10. 

[0107] Thus, while judging whether seamless playback can be maintained at 
the time of skip playback, even when an image can be displayed for STC 
without switch sense of incongruity when seamless playback can be 
maintained and it cannot reproduce seamlessly, it is not made for a display to 
be disrupted with decode equipment 10. 

[0108] Below, it skips, after reproducing an out point side program as shown 
in drawing 13 (A) to B07 about the timing of the decode and display in decode 
equipment 10, and the case where it reproduces from Pn5 of the Inn point 
side program is explained to an example. 

[0109] As shown in drawing 13 (B), the 1st video decode section 30 decodes 
an out point side program one by one from time of day t-9, finishes decode of 
time of day t-1B07 (the last picture Plast), and completes decode of an out 
point side program. On the other hand, the 2nd video decode section 32 
decodes the Inn point side program one by one from time of day t-6, as shown 
in drawing 13 (D), and it finishes the decode to Bn4 at time of day tO. It is not 
necessary to perform decode of only I and P picture about the picture of a 
before [ from In2 / Bn4 ], and to perform decode of B picture at this time. This 
is because the picture of a before [ from In2 / Bn4 ] is not displayed but only I 
in the meantime and P picture are needed for decode of Pn5 (Inn point 
picture). 

[01 10] Decode equipment 10 displays the out point side program decoded till 
time of day tO according to the PTS, as shown in drawing 13 (C). And in the 
time of day tO which the display of the out point picture Pout ends, while 
resetting STC to the value of PTS_Pin, as shown in drawing 13 (E), the 
decoded Inn point side program is displayed according to PTS of each picture 
one by one. 

[01 1 1] Thus, by decoding and displaying, as shown in drawing 13 (F), decode 
equipment 10 can display an out point picture and the Inn point picture 



continuously, and can reproduce seamlessly an out point side program and 
the Inn point side program. 

[01 12] Next, conversion of the bit occupation of the main buffer 21 at the time 
of skip playback, the 1st video buffer 26, and the 2nd video buffer 28 is 
explained using drawing 14 . 

[01 13] Drawing 14 (A) shows the bit occupation of the multiplexing data in a 
main buffer 21 . This bit occupation is changed between 0 from MB_size which 
is the capacity of a main buffer 21. Moreover, drawing 14 (B) shows the bit 
occupation of the video bit stream of the out point side program in the 1st 
video buffer 26. This bit occupation is changed between 0 from VB1_size 
which is the capacity of the 1st video buffer 26. Drawing 14 (C) shows the bit 
occupation of the video bit stream of the Inn point side program in the 2nd 
video buffer 28 similarly. This bit occupation is changed between 0 from 
VB2_size which is the capacity of the 2nd video buffer 28. 
[01 14] A period T1 is in the condition that the 1st video decode section 30 has 
decoded the out point side program. At this time, the output bit rate from a 
main buffer 21 is set to Rpg1, and the bit occupation of the multiplexing data 
in a main buffer 21 increases at the rate of Rin-Rpg1 until a main buffer 21 fills. 
In Rpg1=Rpg_max, an increment rate becomes with min, and the increment 
rate of the bit occupation in this case comes to be shown in the following 
formulas (2). 
[0115] 

Rin-Rpg_max=(Rpg_max+alpha)-Rpg_max=alpha ... (2) [0116] A main buffer 
21 is in a full condition, and a period T2 is in the condition that the 1st video 
decode section 30 has decoded the out point side program like a period T1 . 
The output bit rate from a main buffer 21 is Rpg1. 

[01 17] Period T3 is in the condition that the 2nd video decode section 32 has 
decoded the Inn point side program while the 1st video decode section 30 has 
decoded the out point side program. At this time, the output bit rate from a 
main buffer 21 serves as Rpg1+Rpg2, and the bit occupation of the 
multiplexing data in a main buffer 21 decreases at the rate of Rpg1+Rpg2-Rin. 
In Rpg1=Rpg2=Rpg_max, a reduction rate becomes with max, and the 
reduction rate of the bit occupation at this time comes to be shown in the 



following formulas (3). 
[0118] 

Rpg1+Rpg2-Rin=2xRpg_max - (Rpg_max+alpha) 

= Rpg_max-alpha ... (3) [01 19] And it applies to period T four from period T3, 
and skip playback is performed. 

[0120] Period T four is in the condition that the 2nd video decode section 32 
has decoded the Inn point side program. At this time, the output bit rate from a 
main buffer 21 is set to Rpg2, and the bit occupation of the multiplexing data 
in a main buffer 21 increases at the rate of Rin-Rpg2 until a main buffer 21 fills. 
In Rpg2=Rpg_max, an increment rate becomes with min, and the increment 
rate of the bit occupation in this case comes to be shown in the following 
formulas (4). 
[0121] 

Rin-Rpg_max=(Rpg_max+alpha)-Rpg_max=alpha ... (4) [0122] A main buffer 
21 is in a full condition, and a period T5 is in the condition that the 2nd video 
decode section 32 has decoded the Inn point side program like period T four. 
The output bit rate from a main buffer 21 is Rpg2. 

[0123] Thus, conversion of the bit occupation shown in a period T1 - T3 is 
repeated for every skip playback. 

[0124] Here, a period T1 and the time amount length of T3 are explained. 
[0125] The time amount length of period T3 is the time amount from the 
supply initiation to the 2nd video buffer 28 of the Inn point side program in the 
condition that the 1st video decode section 30 and the 2nd video decode 
section 32 have decoded simultaneously the out point side program and the 
Inn point side program, respectively to the completion of decode of the Inn 
point picture Pin. If the number of pictures decoded by the Inn point picture 
Pin from the head picture Pfirst is set to Ndec, the period length of period T3 
will be given by the following formulas (5). 
[0126] 
Equation 1] 

It I 



[0127] If the maximum of the number Ndec of pictures decoded by the Inn 
point picture Pin from the head picture Pfirst sets GOP length to N and 
spacing of P picture is set to M, it will be given by the following formulas (6). 
[0128] 

Ndec=N+M -1 ... (6) [0129] Maximum T3_max of period T3 is given by the 
following formulas (7) from the above-mentioned formula (5) and a formula (6). 
[0130] 
Equation 2] 

In I 



[0131] here - decode_start_up_delay=1 .75 Mbit/Rpg_max it is . Moreover, rff 
[i] is the value of repeat_first_field of the picture, when the i-th picture is a B 
picture, and when the i-th picture is I or a P picture, it is the value of I before 
that, or repeat_first_field of P picture. 

[0132] At the period of T3, two programs, an out point side program and the 
Inn point side program, are outputted at the rate of 2*Rpg_max by the 
maximum from the main buffer 21 . The capacity which can be supplied 
without a main buffer 21 carrying out the underflow of the two programs, the 
period out point side program of T3_max and the Inn point side program, is 
required. That is, capacity MB_size of a main buffer 21 is given by the 
following formulas (8). 
[0133] 

MB_size=T3_maxx (2xRpg_max-Rin) 
= T3_maxx (Rpg_max-alpha) 

... (8) [0134] The time amount length of a period T1 is time amount until the bit 
occupation of the main buffer 21 in the condition that the 1st video decode 
section 30 has decoded the out point side program becomes MB_size from 0, 
and a period T1 is expressed with the following formulas (9). 
[0135] 

T1 =MB_size/(Rin-Rpg_max) 

= MB_size/alpha ... (9) [0136] Here, when repeating skip playback 



continuously, there is minimum need time amount from the Inn point picture to 
the following out point picture, and, for this reason, the location of the Inn 
point picture and an out point picture is restricted. This is because it is 
necessary to fill a main buffer 21, in order to perform skip playback. That is, 
the skip playback minimum need time amount Lmin from the Inn point picture 
to the following out point picture is given by the following formulas (10). 
[0137] 

Lmin=T1 ... (10) [0138] When performing skip playback, the user specifies the 
out point picture and the Inn point picture in advance, and the record 
regenerative apparatus 1 of an optical disk performs skip playback according 
to the out point picture and the Inn point picture which were specified in 
advance. That is, the actuation input section 1 1 generates the control 
information according to assignment of a user's out point picture and the Inn 
point picture, and skip playback is performed by controlling each part 
according to the control information which requires the playback control 
section 8. 

[0139] In case a user specifies an out point picture and the Inn point picture, 
when skip playback is performed by the out point picture and the Inn point 
picture specified by this user, the playback control section 8 can judge in 
advance whether seamless playback is possible, and can display this 
judgment result on the judgment information-display section 17 here. Below, 
the judgment approach of the propriety seamless playback is explained. 
[0140] If the bit rate of an out point side program is made into Rpg_out (t) and 
the bit rate of the Inn point side program is made into Rpg_in (t), bit 
occupation MB_bit required before decode initiation of the Inn point side 
program in a main buffer 21 will be given by the following formulas (11). 
[0141] 

MB_bit=T3x (Rpg_in(t)+Rpg_out(t)-Rin) 

... (11) [0142] The bit storage time L which is time amount (section T1 shown 
in drawing 14 (A)) required since the bit occupation in a main buffer 21 is 
accumulated from 0 to MB_bit when only the out point side program is 
decoded is given by the following formulas (12). 
[0143] 



L=MB_bit/(Rin-Rpg_out(t)) 

... (12) [0144] In the out point side program shown in drawing 2 , if PTS of the 
out point picture Pout is made into PTS_Pout and PTS of Inn point picture 
previous_Pin before that is made into PTS_previous_Pin, time amount Lout_in 
between skips which is the time difference of the out point picture Pout and 
Inn point picture previous_Pin before that will be given by the following 
formulas (13). 
[0145] 

Lout_in=(PTS_Pout-PTS_previous_Pin) 

x90kHz ... (13) [0146] In order to reproduce seamlessly in skip playback, time 
amount Lout_in between skips needs to be beyond the bit storage time L. 
That is, it is necessary to fill the following formulas (14). 
[0147] 

Lout_in>=L ... (14) [0148] On the other hand, when time amount Lout_in 
between skips is under the bit storage time L, a main buffer 21 causes an 
underflow in section T3 shown in drawing 14 (A). For this reason, decode 
termination of the Inn point picture Pin cannot be carried out by display end 
time PTS_Pout_end of the out point picture Pout, and seamless playback 
cannot be performed. 

[0149] A control section 8 judges the propriety of seamless playback using 
such a formula (14), and displays this judgment result on the judgment 
information-display section 17. 

[0150] As mentioned above, with the record regenerative apparatus 1 of the 
optical disk of the gestalt of operation of the 1st of this invention, while 
outputting continuously the Inn point picture by which display initiation is 
carried out by the out point picture by which decodes an out point side 
program and the Inn point side program to juxtaposition in the two decode 
sections, and display termination is carried out by PTS_Pout_end, and 
PTS_Pin, STC is reset from PTS_Pout_end to PTS_Pin to the change-over 
timing from the out point picture to the Inn point picture. By this, skip playback 
can be seamlessly carried out with the record regenerative apparatus 1 of this 
optical disk, maintaining a continuity before and behind a switching point. 
[0151] Moreover, in the record regenerative apparatus 1 of this optical disk, it 



can judge beforehand whether skip playback is seamlessly refreshable. 
[0152] (Gestalt of the 2nd operation) Below, the record regenerative 
apparatus of the optical disk of the gestalt of the 2nd operation which applied 
this invention is explained. The record regenerative apparatus of the optical 
disk of the gestalt of this 2nd operation changes the 1st configuration of the 
decode equipment 10 of the record regenerative apparatus 1 of the optical 
disk of the gestalt of operation mentioned above, and the configuration of 
those other than this decode equipment 10 is the same as that of the record 
regenerative apparatus 1 of the above-mentioned optical disk. Therefore, 
about the gestalt of this 2nd operation, explanation below detailed only about 
the decode equipment corresponding to this decode equipment 10 is given. 
Moreover, about the same component as the component of the above- 
mentioned decode equipment 10 of the record regenerative apparatus of the 
optical disk of the gestalt of implementation of the above 1st, the same sign is 
attached among a drawing and the detailed explanation is omitted. 
[0153] The decode equipment which applied this invention and which is 
applied to the record regenerative apparatus of the optical disk of the gestalt 
of the 2nd operation is explained to a detail. 

[0154] The block block diagram of the decode equipment applied to the record 
regenerative apparatus of the optical disk of the gestalt of the 2nd operation at 
drawing 15 is shown. The decode equipment 40 shown in this drawing 15 is 
replaced with and used for the decode equipment 10 of the record 
regenerative apparatus 1 of the optical disk of the gestalt of the 1st operation 
shown in drawing 1 . 

[0155] The main buffer 21 which carries out the temporary storage of the 
multiplexing data which consist of a video data supplied from the buffer 6 
( drawing 1 ), and audio data as decode equipment 40 is shown in drawing 
15 , The separation section 41 which extracts the bit stream stored in the 
main buffer 21 , and separates the bit stream of an out point side program, and 
the bit stream of the Inn point side program at the time of skip playback, It has 
the change-over section 42 which switches the bit stream of AV program 
extracted in the separation section 41 by time sharing, and is divided into a 
video bit stream and an audio bit stream. 



[0156] Moreover, the 1st video buffer 43 by which decode equipment 40 
stores the video bit stream of an out point side program at the time of skip 
playback, The 2nd video buffer 44 which stores the video bit stream of the Inn 
point side program at the time of skip playback, The 1st audio buffer 45 which 
stores the audio bit stream of an out point side program at the time of skip 
playback, The 2nd audio buffer 46 which stores the audio bit stream of the Inn 
point side program at the time of skip playback, The image change-over 
section 47 which switches the video bit stream stored in the 1st video buffer 
43, and the video bit stream stored in the 2nd video buffer 44, It has the voice 
change-over section 48 which switches the audio bit stream stored in the 1st 
audio buffer 45, and the audio bit stream stored in the 2nd audio buffer 46. 
[0157] Moreover, decode equipment 40 is equipped with the video decode 
section 49 which decodes the video bit stream which is switched by the image 
change-over section 47 and inputted, the audio decode section 50 which 
decodes the audio bit stream which is switched by the voice change-over 
section 48 and inputted, the display and control section 51 which controls the 
output timing of a video data and audio data, and the time-control section 37 
which generate the system time clock (STC) used as the criteria 
synchronizing signal of this equipment. 

[0158] The bit stream of the video data multiplexed in the pack unit from the 
buffer 6 ( drawing 1 ) and audio data is supplied to a main buffer 21 with the 
bit rate of Rin. After this bit stream is accumulated in this main buffer 21 
temporarily, it is extracted by the separation section 41 to predetermined 
timing. As for this main buffer 21, writing is stopped when capacity fills. 
[0159] Here, at the time of playback, the video data and audio data of one AV 
program are usually stored in this main buffer 21 . On the other hand, at the 
time of skip playback, reading appearance of the two AV programs, an out 
point side program and the Inn point side program, is carried out from an 
optical disk 2, and it is stored in this main buffer 21. 

[0160] The separation section 41 extracts the bit stream of the multiplexed 
video data and an audio with the bit rate of Rout from a main buffer 21. The 
separation section 41 is extracted at the time of skip playback, separating the 
data of the out point side program stored in the main buffer 21 , and the data 



of the Inn point side program. At this time, this separation section 41 is based 
on the playback control information supplied from the playback control section 
8 ( drawing 1 ), and performs the draw of the video data at the time of skip 
playback, and audio data. For example, a draw is performed based on the 
index (PJastJndex) of the last picture Plast of the playback control 
information of an out point side program, or the index (P_in_jndex) of the Inn 
point picture Pin of the playback control information of the Inn point side 
program. The separation section 41 sends out extracted data to the change- 
over section 42. Moreover, the separation section 41 also extracts the system 
header contained in each multiplexing data of an out point side program and 
the Inn point side program, and sends out this system header to a display and 
control section 51. 

[0161] The change-over section 42 separates the bit stream of the video data 
multiplexed by each of an out point side program and the Inn point side 
program, and audio data by time sharing, and is taken as the bit stream of 
only a video data, and the bit stream of only audio data. The video bit stream 
of the out point side program separated by the change-over section 42 is sent 
out to the 1st video buffer 43. The video bit stream of the Inn point side 
program separated by the change-over section 42 is sent out to the 2nd video 
buffer 44. The audio bit stream of the out point side program separated by the 
change-over section 42 is sent out to the 1st audio buffer 45. The audio bit 
stream of the Inn point side program separated by the change-over section 42 
is sent out to the 2nd audio buffer 46. 

[0162] The 1st video buffer 43 and 2nd video buffer 44 carry out the 
temporary storage of the video bit stream supplied from the change-over 
section 42, respectively. Either is switched by the image change-over section 

47, and the video bit stream stored in the 1st video buffer 43 and the video bit 
stream stored in the 2nd video buffer 44 are extracted by the video decode 
section 49 for every amount of data predetermined to predetermined timing. 
[0163] The 1st audio buffer 45 and the 2nd audio buffer 46 carry out the 
temporary storage of the audio bit stream supplied from the change-over 
section 42, respectively. Either is switched by the voice change-over section 

48, and the audio bit stream stored in the 1st audio buffer 45 and the audio bit 



stream stored in the 2nd audio buffer 46 are extracted by the audio decode 
section 50 to the timing which synchronized with the decode timing of video. 
[0164] The video decode section 49 decodes the video bit stream by which 
compression coding was carried out by the MPEG 2 method, and generates 
digital image data. This video decode section 49 is a rate earlier than the 
display speed of a picture. Each picture is decoded. For example, this video 
decode section 49 serves as a decode rate which can decode a twice as 
many video data as this to the minimum decode rate required in order to 
display the video data supplied on real time on real time. This video decode 
section 49 usually decodes each picture at the usual decode rate according to 
the time-of-day-control information on the decode attached to each picture 
(DTS:Decoding Time Stamp) at the time of playback. On the other hand, this 
video decode section 49 switches by turns the video data of the out point side 
program stored in the 1st video buffer 43, and the video data of the Inn point 
side program stored in the 2nd video buffer 44 at the time of skip playback, 
and reads them to it. And at the time of skip playback, this video decode 
section 49 disregards DTS, to the usual decode rate, is a twice as many 
decode rate as this, and decodes an out point side program and the Inn point 
side program by turns for every predetermined data. The amount of data 
which switches an out point side program and the Inn point side program may 
be what kind of value. The video decode section 49 is for example, a picture 
unit or a macro block unit, and switches an out point side program and the Inn 
point side program. The digital image data decoded by this video decode 
section 49 are sent out outside according to control of a display and control 
section 51. 

[0165] The block block diagram of the above-mentioned video decode section 
49 is shown in drawing 16 . 

[0166] The video decode section 49 has the variable-length decoder circuit 52 
which carries out the variable-length decode of the inputted video bit stream, 
the reverse DCT (Discrete Cosine Transform) circuit 53 which carries out the 
reverse discrete cosine transform of the video bit stream which carried out 
variable-length decode, and the reverse quantization circuit 54 which carries 
out reverse quantization of the video bit stream which carried out reverse 



dispersion cosine change. Moreover, the video decode section 49 has the 
adder circuit 55 adding the reference image with which the output image and 
motion compensation from the reverse quantization circuit 54 were carried out, 
the 1st frame memory 56 which carries out the temporary storage of the 
output image, the 2nd frame memory 57 which carries out the temporary 
storage of the output image, and the motion compensation circuit 58 which 
makes a motion compensation the image stored in the 1st and the 2nd frame 
memory 56 and 57, and generates a reference image. 
[0167] The variable-length decoder circuit 52, the reverse DCT circuit 53, the 
reverse quantization circuit 54, and the motion compensation circuit 58 can be 
processed by 2 usualX, respectively. The 1st frame memory 56 and 2nd 
frame memory 57 are equipped with two frame memories, the object for 
forward prediction, and the object for back WORD prediction, respectively. 
The 1st frame memory 56 stores each picture of an out point side program for 
example, at the time of skip playback. Moreover, the 2nd frame memory 57 
stores each picture of the Inn point side program for example, at the time of 
skip playback. The variable-length decoder circuit 52, the reverse DCT circuit 
53, the reverse quantization circuit 54, and the motion compensation circuit 58 
are time sharing, respectively, switch an out point side program and the Inn 
point side program, and operate. The motion compensation circuit 58 
switches the 1st frame memory 56 and 2nd frame memory 57 according to 
timing, extracts an image, and performs a motion compensation. 
[0168] The audio decode section 50 decodes the audio bit stream by which 
compression coding was carried out by the MPEG 2 method, and generates 
digital voice data. The digital voice data decoded by the audio decode section 
50 is sent out outside according to control of a display and control section 51 . 
[0169] A display and control section 51 controls output timing of the image 
data of the video decode section 49 and the audio decode section 50, and 
voice data based on STC supplied from the playback control information and 
the time-control section 37 which are supplied from the playback control 
section 8 ( drawing 1 ). 

[0170] Specifically, a display and control section 51 outputs each picture 
decoded in the video decode section 49, when STC generated by the time- 



control section 37 and the time management information on the playback 
output attached to each picture (PTS:Presentation Time Stamp) are in 
agreement. Moreover, this display and control section 51 switches the picture 
which is the display switch timing of the out point picture of an out point side 
program, and the Inn point picture of the Inn point side program, and is 
outputted at the time of skip playback from an out point side program to the 
Inn point side program. 

[0171] Moreover, a display and control section 51 is synchronized with the 
image data outputted from the video decode section 49, and outputs voice 
data. Moreover, a display and control section 51 switches the audio data 
which are the display switch timing of the out point picture of an out point side 
program, and the Inn point picture of the Inn point side program, and are 
outputted at the time of skip playback from an out point side program to the 
Inn point side program. 

[0172] Here, the bit rate of the bit stream by which sets to Rin the bit rate of 
the bit stream supplied to a main buffer 21, and reading appearance is carried 
out from a main buffer 21 is set to Rout. Moreover, the bit rate of the video bit 
stream supplied to the 1st video buffer 43 is set to Rv1 , and the bit rate of the 
video bit stream supplied to the 2nd video buffer 44 is set to Rv2. Moreover, 
the bit rate of the audio bit stream supplied to the 1st audio buffer 45 is set to 
Ra1, and the bit rate of the audio bit stream supplied to the 2nd audio buffer 
46 is set to Ra2. Moreover, the bit rate of the system header sent out from the 
separation section 41 is set to Rsysl and Rsys2. moreover » and make the 
sum total of Rv1, Ra1, and Rsysl into the 1st program bit rate Rpg1, and let 
the sum total of Rv2, Ra2, and Rsys2 be the 2nd program bit rate Rpg2. 
Furthermore, maximum of Rpg1 and Rpg2 is made into maximum program bit 
rate Rpg_max. 

[0173] Thus, if each bit rate is defined, it will become the bit rate Rin of the bit 
stream supplied to a main buffer 21, and relation as shown with maximum 
program bit rate Rpg_max in a degree type. 
[0174] 

Rin=Rpg_max+alpha (alpha> 0) 

Rout<=2xRpg_max ... (15) [0175] Below, the processing at the time of skip 



playback of this decode equipment 40 is explained using the flow chart shown 
in drawing 17 - drawing 19 . 

[0176] If skip regeneration is started, in the step SP 31 shown in drawing 17 , 
the time-control section 37 will set STC (System Time Clock) to SCR (System 
Clock Reference, system time-of-day criteria reference value) of an out point 
side program. 

[0177] In the continuing step SP 32, the video decode section 49 reads the 
picture of an out point side program from the 1st video buffer 43, and decodes 
each picture of this out point side program according to DTS (Decoding Time 
Stamp). And a display and control section 51 controls the video decode 
section 49, and displays the decoded picture according to PTS (Presentation 
Time Stamp) of the picture concerned. At this time, the video decode section 
49 performs decode actuation at the same rate as 1X, i.e., an image display 
rate. 

[0178] In the continuing step SP 33, it judges whether the Inn point side 
program is stored in the 2nd video buffer 44. When a negative result is 
obtained in this step SP 33 (i.e., when the Inn point side program is not stored 
in the 2nd video buffer 44), return, a step SP 32 - a step SP 33 are repeated 
to a step SP 32. On the other hand, when an affirmation result is obtained in 
this step SP 33 (i.e., when the Inn point side program is stored in the 2nd 
video buffer 44), it progresses to a step SP 34. 

[0179] In a step SP 34, while reading the picture of an out point side program 
from the 1st video buffer 43, the picture of the Inn point side program is read 
from the 2nd video buffer 44, and the video decode section 49 disregards 
DTS (Decoding Time Stamp), and decodes each picture of an out point side 
program, and each picture of the Inn point side program. At this time, the 
video decode section 49 performs decode actuation at a twice as many rate 
as this to 2X, i.e., an image display rate, and decodes an out point side 
program and the Inn point side program by turns by the predetermined data 
unit further. The data unit at the time of decoding by turns may be what kind of 
unit, for example, may switch and decode an out point side program and the 
Inn point side program for every macro block, and may switch and decode an 
out point side program and the Inn point side program for every picture. And a 



display and control section 51 controls the video decode section 49, and 
displays the decoded out point side program according to PTS (Presentation 
Time Stamp) of the picture concerned. 

[0180] In the continuing step SP 35, it judges whether decode of the Inn point 
picture of the Inn point side program was completed. When a negative result 
is obtained in a step SP 35 (i.e., when decode of the Inn point picture is not 
completed by the video decode section 49), it progresses to a step SP 36. On 
the other hand, when an affirmation result is obtained in this step SP 35 (i.e., 
when decode of the Inn point picture of the Inn point side program is 
completed), it progresses to the step SP 40 shown in drawing 18 . 
[0181] In a step SP 36, the value of STC is compared with PTS_Pout_end 
shown in the playback control information of an out point side program, and it 
judges whether the display of the out point picture of an out point side 
program was completed. In this step SP 36, when STC and PTS_Pout_end 
are not in agreement and a negative result is obtained (i.e., when the display 
of an out point picture is not completed), return, a step SP 34 - a step SP 36 
are repeated to a step SP 34. On the other hand, when an affirmation result is 
obtained in this step SP 36 (i.e., when the display of an out point picture is 
completed), it progresses to the step SP 50 shown in drawing 19 . 
[0182] Here, that the affirmation result was obtained in the above-mentioned 
step SP 35 means that decode of the Inn point picture of the Inn point side 
program was completed, before all displays of the picture of an out point side 
program are completed. That is, it is shown from the out point side program to 
the Inn point side program that skip playback can be performed seamlessly. 
[0183] On the other hand, before decode of the Inn point picture of the Inn 
point side program is completed, the display of the out point picture of an out 
point side program has been completed, that is, that the affirmation result was 
obtained in the above-mentioned step SP 36 means that it is in the condition 
which decode of the Inn point picture Pin has not completed, in spite of having 
completed the display of the out point picture Pout. That is, the condition that 
skip playback cannot be performed seamlessly is shown from the out point 
side program to the Inn point side program. 

[0184] Henceforth, processing is divided by the case where the case where 



seamless playback can be performed, and seamless playback cannot be 
performed, and the processing at the time of skip playback of decode 
equipment 40 is explained. 

[0185] First, processing in the condition that seamless playback can carry out 
is explained. In the step SP 40 shown in drawing 18 , it judges whether the 
picture type of the Inn point picture is I picture or P picture. This judgment can 
be made based on P_in_type shown in playback control information. When a 
negative result is obtained in this step SP 40 (i.e., when the Inn point picture 
is a B picture), it progresses to a step SP 42. On the other hand, when an 
affirmation result is obtained in this step SP 40 (i.e., when the Inn point picture 
is I picture or a P picture), it progresses to a step SP 41 . 
[0186] In a step SP 41 , the video decode section 32 reads and throws away B 
picture stored in the 2nd video buffer 44 of a before [ from the Inn point picture 
/ following I picture or following P picture ]. It progresses to a step SP 42 from 
this step SP 41. 

[0187] In a step SP 42, the value of STC is compared with PTS_Pout_end 
shown in the playback control information of an out point side program, and it 
judges whether the display of the out point picture of an out point side 
program was completed. In this step SP 42, when STC and PTS„Pout_end 
are not in agreement and a negative result is obtained (i.e., when the display 
of an out point picture is not completed), it progresses to a step SP 43. When 
STC and PTS_Pout_end are in agreement and an affirmation result is 
obtained in this step SP 42 on the other hand (i.e., when the display of an out 
point picture is ended), it progresses to a step SP 44. 
[0188] In a step SP 43, the video decode section 49 reads the picture of an 
out point side program from the 1st video buffer 43, and decodes each picture 
of an out point side program according to DTS (Decoding Time Stamp). With 
this, the video decode section 49 suspends decode actuation of the Inn point 
side program. Moreover, a display and control section 51 controls the video 
decode section 49, and displays the decoded picture according to PTS 
(Presentation Time Stamp) of the picture concerned. And return processing is 
repeated from this step SP 43 to a step SP 42. 

[0189] In a step SP 44, when [ at which the time-control section 37 carried out 



display termination of the out point picture ] STC becomes PTS_Pout_end 
simultaneous that is, the value of STC which displays the Inn point picture is 
reset to the value of PTSJn of the Inn point side program. 
[0190] In the continuing step SP 45, the video decode section 49 reads the 
picture of the Inn point side program from the 2nd video buffer 44, and 
decodes according to DTS (Decoding Time Stamp) of each picture. And a 
display and control section 51 controls the video decode section 49, and 
displays the decoded picture according to PTS (Presentation Time Stamp) of 
the picture concerned. Decode actuation at this time is performed at the usual 
decode rate of 1X. 

[0191] By processing as mentioned above, skip playback can be performed 
from an out point side program to the Inn point side program with decode 
equipment 40. 

[0192] Next, processing in the condition that the seamless playback in skip 
playback cannot carry out is explained. Regeneration of an out point picture is 
performed in the step SP 50 shown in drawing 19 . 

[0193] In the continuing step SP 51, it judges whether decode of the Inn point 
picture was completed. When a negative result is obtained in this step SP 51 
(i.e., when decode of the Inn point picture is not completed yet), it returns to a 
step SP 50 and regeneration of the out point picture Pout is performed further. 
On the other hand, when an affirmation result is obtained in a step SP 51 (i.e., 
when decode of the Inn point picture is completed), it progresses to a step SP 
52. Thus, he is trying to maintain the continuity of the playback image in the 
condition that seamless playback cannot carry out, by repeating and 
displaying an out point picture with decode equipment 40 until decode of the 
Inn point picture is completed. 

[0194] In a step SP 52, it judges whether the picture type of the Inn point 
picture is I picture or P picture. This judgment can be made based on 
P_in_type shown in playback control information. When a negative result is 
obtained in this step SP 52 (i.e., when the Inn point picture is a B picture), it 
progresses to a step SP 54. On the other hand, when an affirmation result is 
obtained in this step SP 52 (i.e., when the Inn point picture is I picture or a P 
picture), it progresses to a step SP 53. 



[0195] In a step SP 53, the video decode section 49 reads and throws away B 
picture stored in the 2nd video buffer 44 of a before [ from the Inn point picture 
/ following I picture or following P picture ]. It progresses to a step SP 54 from 
this step SP 53. 

[0196] In a step SP 54, the time-control section 37 resets the value of STC 
which displays the Inn point picture to the value of PTS_in of the Inn point side 
program. 

[0197] In the continuing step SP 55, the video decode section 49 reads the 
picture of the Inn point side program from the 2nd video buffer 44, and 
decodes each picture of the Inn point side program according to DTS 
(Decoding Time Stamp). And a display and control section 51 controls the 
video decode section 49, and displays the decoded picture according to PTS 
(Presentation Time Stamp) of the picture concerned. 

[0198] By processing as mentioned above, skip playback can be performed 
from an out point side program to the Inn point side program with decode 
equipment 40. 

[0199] Thus, while judging whether seamless playback can be maintained at 
the time of skip playback, even when an image can be displayed for STC 
without switch sense of incongruity when seamless playback can be 
maintained and it cannot reproduce seamlessly, it is not made for a display to 
be disrupted with decode equipment 40. 

[0200] Below, it skips, after reproducing an out point side program as shown 
in drawing 20 (A) to B07 about the timing of the decode and display in decode 
equipment 40, and the case where it reproduces from Pn5 of the Inn point 
side program is explained to an example. 

[0201] As shown in drawing 20 (B), the video decode section 49 decodes an 
out point side program one by one from time of day t-9, finishes decode of 
time of day t-1B07 (the last picture Plast), and completes decode of an out 
point side program. Furthermore, the video decode section 49 decodes the 
Inn point side program one by one from time of day t-6, as shown in drawing 
20 (D), and it finishes the decode to Bn4 at time of day tO. Here, the period 
when the video decode section 49 decodes simultaneously both out point side 
program and Inn point side program, i.e., the period from time of day t-6 to 



time of day t-0, operates by 2X, and an out point side program and the Inn 
point side program are carried out for every predetermined data unit, and it 
decodes by turns. In addition, it is not necessary to perform decode of only I 
and P picture about the picture of a before [ from In2 of the Inn point side 
program / Bn4 ], and to perform decode of B picture. This is because the 
picture of a before [ from In2 / Bn4 ] is not displayed but only I in the 
meantime and P picture are needed for decode of Pn5 (Inn point picture). 
[0202] Moreover, the video decode section 49 displays the out point side 
program decoded till time of day tO according to the PTS, as shown in drawing 
20 (C). And in the time of day tO which the display of the out point picture Pout 
ends, while resetting STC to the value of PTS_Pin, as shown in drawing 20 
(E), the decoded Inn point side program is displayed according to PTS of 
each picture one by one. 

[0203] Thus, by decoding and displaying, as shown in drawing 20 (F), decode 
equipment 40 can display an out point picture and the Inn point picture 
continuously, and can reproduce seamlessly an out point side program and 
the Inn point side program. 

[0204] Below, conversion of the bit occupation of the main buffer 21 at the 
time of skip playback, the 1st video buffer 43, and the 2nd video buffer 44 is 
explained using drawing 21 . 

[0205] Drawing 21 (A) shows the bit occupation of the multiplexing data in a 
main buffer 21 . This bit occupation is changed between 0 from MB_size which 
is the capacity of a main buffer 21 . Moreover, drawing 21 (B) shows the bit 
occupation of the video bit stream of the out point side program in the 1st 
video buffer 43. This bit occupation is changed between 0 from VB1_size 
which is the capacity of the 1st video buffer 43. Drawing 21 (C) shows the bit 
occupation of the video bit stream of the Inn point side program in the 2nd 
video buffer 44 similarly. This bit occupation is changed between 0 from 
VB2_size which is the capacity of the 2nd video buffer 44. 
[0206] A period T1 is in the condition that the video decode section 49 has 
decoded the out point side program by 1X. At this time, the output bit rate 
from a main buffer 21 is set to Rpg1 , and the bit occupation of the multiplexing 
data in a main buffer 21 increases at the rate of Rin-Rpg1 until a main buffer 



21 fills. In Rpg1=Rpg_max, an increment rate becomes with min, and the 
increment rate of the bit occupation in this case comes to be shown in the 
following formulas (16). 
[0207] 

Rin-Rpg_max=(Rpg_max+alpha)-Rpg_max=alpha ... (16) [0208] A main buffer 
21 is in a full condition, and a period T2 is in the condition that the video 
decode section 49 has decoded the out point side program by 1X like a period 
T1 . The output bit rate from a main buffer 21 is Rpg1 . 
[0209] Period T3 is in the condition that the video decode section 49 has 
decoded the out point side program and the Inn point side program by 2X. At 
this time, the output bit rate from a main buffer 21 serves as Rpg1+Rpg2, and 
the bit occupation of the multiplexing data in a main buffer 21 decreases at 
the rate of Rpg1+Rpg2-Rin. In Rpg1=Rpg2=Rpg_max, a reduction rate 
becomes with max, and the reduction rate of the bit occupation at this time 
comes to be shown in the following formulas (17). 
[0210] 

Rpg1+Rpg2-Rin=2xRpg_max - (Rpg_max+alpha) 

= Rpg_max-alpha ... (17) [021 1] And it applies to period T four from period T3, 
and a skip is performed. 

[0212] Period T four is in the condition that the video decode section 49 has 
decoded the Inn point side program by 1X. At this time, the output bit rate 
from a main buffer 21 is set to Rpg2, and the bit occupation of the multiplexing 
data in a main buffer 21 increases at the rate of Rin-Rpg2 until a main buffer 
21 fills. In Rpg2=Rpg_max, an increment rate becomes with min, and the 
increment rate of the bit occupation in this case comes to be shown in the 
following formulas (18). 
[0213] 

Rin-Rpg_max=(Rpg_max+alpha)-Rpg_max=alpha ... (18) 

[0214] A main buffer 21 is in a full condition, and a period T5 is in the 

condition that the video decode section 49 has decoded the Inn point side 

program by 1X like period T four. The output bit rate from a main buffer 21 is 

Rpg2. 

[0215] Thus, conversion of the bit occupation shown in a period T1 - T3 is 



repeated for every skip playback. 

[0216] Here, a period T1 and the time amount length of T3 are explained. 
[0217] The time amount length of period T3 is the time amount from the 
supply initiation to the 2nd video buffer 44 of the Inn point side program in the 
condition that the video decode section 49 has decoded simultaneously the 
out point side program and the Inn point side program to the completion of 
decode of the Inn point picture Pin. If the number of pictures decoded by the 
Inn point picture Pin from the head picture Pfirst is set to Ndec, the period 
length of period T3 will be given by the following formulas (19). 
[0218] 
Equation 3] 

It 



[0219] If the maximum of the number Ndec of pictures decoded by the Inn 
point picture Pin from the head picture Pfirst sets GOP length to N and 
spacing of P picture is set to M, it will be given by the following formulas (20). 
[0220] 

Ndec=N+M -1 ... (20) [0221] Maximum T3_max of period T3 is given by the 
following formulas (21) from the above-mentioned formula (19) and a formula 
(20). 
[0222] 
Equation 4] 



[0223] here -- decode_start_up_delay=1.75 Mbit/Rpg_max it is . Moreover, rff 
[i] is the value of repeat_first_field of the picture, when the i-th picture is a B 
picture, and when the i-th picture is I or a P picture, it is the value of I before 
that, or repeat_first_field of P picture. 

[0224] At the period of T3, two programs, an out point side program and the 
Inn point side program, are outputted at the rate of 2*Rpg_max by the 
maximum from the main buffer 21. The capacity which can be supplied 



without a main buffer 21 carrying out the underflow of the two programs, the 
period out point side program of T3_max and the Inn point side program, is 
required. That is, capacity MB_size of a main buffer 21 is given by the 
following formulas (22). 
[0225] 

MB_size=T3_maxx (2xRpg_max-Rin) 
- T3_maxx (Rpg__max-alpha) 

... (22) [0226] The time amount length of a period T1 is time amount until the 
bit occupation of the main buffer 21 in the condition that the video decode 
section 49 has decoded one of the programs of an out point side program or 
the Inn point side program by 1X becomes MB_size from 0, and a period T1 is 
expressed with the following formulas (23). 
[0227] 

T1 =MB_size/(Rin-Rpg_max) 

= MB_size/alpha ... (23) [0228] Here, when repeating skip playback 
continuously, there is minimum need time amount from the Inn point picture to 
the following out point picture, and, for this reason, the location of the Inn 
point picture and an out point picture is restricted. This is because it is 
necessary to fill a main buffer 21, in order to perform skip playback. That is, 
the skip playback minimum need time amount Lmin from the Inn point picture 
to the following out point picture is given by the following formulas (24). 
[0229] 

Lmin=T1 ... (24) [0230] As mentioned above in the record regenerative 
apparatus of the optical disk of the gestalt of operation of the 2nd of this 
invention An out point side program and the Inn point side program are 
decoded to time sharing in the one decode section at 2X. While outputting 
continuously the Inn point picture by which display initiation is carried out by 
PTS_Pout_end by the out point picture by which display termination is carried 
out, and PTS_Pin STC is reset from PTS_Pout_end to PTS_Pin to the 
change-over timing from the out point picture to the Inn point picture. By this, 
skip playback can be seamlessly carried out with the record regenerative 
apparatus 1 of this optical disk, maintaining a continuity before and behind a 
switching point. 



[0231] In addition, the prior judging of the propriety of the seamless playback 
in the record regenerative apparatus of the optical disk of the gestalt of 
operation of the 2nd of this this invention is the same as that of the record 
regenerative apparatus 1 of the optical disk of the gestalt of the 1st operation 
mentioned above. 

[0232] Moreover, the gestalt of implementation of the above 1st showed the 
example which carries out parallel processing of an out point side program 
and the Inn point side program using the two decode sections, and the gestalt 
of implementation of the above 2nd showed with it the example which carries 
out parallel processing of an out point side program and the Inn point side 
program using the one decode section which carries out time-sharing 
processing by 2X. In this invention, it is not restricted to such a method but the 
decode equipment which carries out parallel processing of an out point side 
program and the Inn point side program may be applied combining the gestalt 
of the 1st operation, and the gestalt of the 2nd operation. For example, 
although some internal processing units exist with the decode equipment 
which decodes the coded data of an MPEG method, the reverse discrete 
cosine transform section processes in two processing units, and the variable- 
length decode section may be made to process by time sharing in one 
processing unit. 

[0233] (Gestalt of the 3rd operation) Below, the record regenerative apparatus 
of the optical disk of the gestalt of the 3rd operation which applied this 
invention is explained. The record regenerative apparatus of the optical disk 
of the gestalt of this 3rd operation changes the 1st configuration of the decode 
equipment 10 of the record regenerative apparatus 1 of the optical disk of the 
gestalt of operation mentioned above like the gestalt of implementation of the 
above 2nd, and the configuration of those other than this decode equipment 
10 is the same as that of the record regenerative apparatus 1 of the above- 
mentioned optical disk. Therefore, about the gestalt of this 3rd operation, 
explanation below detailed only about the decode equipment corresponding to 
this decode equipment 10 is given. Moreover, in the same component as the 
component of the decode equipment 10 of the record regenerative apparatus 
1 of the optical disk of the gestalt of the 1st operation, and a list, about the 



same component as the component of the decode equipment 40 of the record 
regenerative apparatus of the optical disk of the gestalt of the 2nd operation, 
the same sign is attached among a drawing and the detailed explanation is 
omitted. 

[0234] The decode equipment which applied this invention and which is 
applied to the record regenerative apparatus of the optical disk of the gestalt 
of the 3rd operation is explained to a detail. 

[0235] The block block diagram of the decode equipment applied to the record 
regenerative apparatus of the optical disk of the gestalt of the 3rd operation at 
drawing 22 is shown. The decode equipment 60 shown in this drawing 22 is 
replaced with and used for the decode equipment 10 of the record 
regenerative apparatus 1 of the optical disk of the gestalt of the 1st operation 
shown in drawing 1 . 

[0236] The main buffer 21 which carries out the temporary storage of the 
multiplexing data which consist of a video data supplied from the buffer 6 
( drawing 1 ), and audio data as decode equipment 60 is shown in drawing 
22 , The separation section 61 which extracts the bit stream stored in the 
main buffer 21 , and separates the bit stream of an out point side program, and 
the bit stream of the Inn point side program at the time of skip playback, It has 
the change-over section 62 which switches the bit stream of AV program 
extracted in the separation section 61 by time sharing, and is divided into a 
video bit stream and an audio bit stream. 

[0237] Moreover, decode equipment 60 is equipped with the video buffer 63 
which stores a video bit stream, and the audio buffer 64 which stores an audio 
bit stream. 

[0238] Moreover, decode equipment 60 is equipped with the video decode 
section 70 which extracts and decodes the video bit stream stored in the 
video buffer 63, the audio decode section 50 which extracts and decodes the 
audio bit stream stored in the audio buffer 64, the display and control section 
67 which controls the output timing of a video data and audio data, and the 
time-control section 37 which generates the system time clock (STC) used as 
the criteria synchronizing signal of this equipment. 

[0239] The bit stream of the video data multiplexed in the pack unit from the 



buffer 6 ( drawing 1 ) and audio data is supplied to a main buffer 21 with the 
bit rate of Rin. After this bit stream is accumulated in this main buffer 21 
temporarily, it is extracted by the separation section 61 to predetermined 
timing. As for this main buffer 21, writing is stopped when capacity fills. 
[0240] Here, at the time of playback, the video data and audio data of one AV 
program are usually stored in this main buffer 21 . On the other hand, at the 
time of skip playback, reading appearance of the two AV programs, an out 
point side program and the Inn point side program, is carried out from an 
optical disk 2, and it is stored in this main buffer 21. 
[0241] The separation section 61 extracts the bit stream of the multiplexed 
video data and an audio with the bit rate of Rout from a main buffer 21 . At the 
time of skip playback, the separation section 61 extracts the data of the Inn 
point side program, after extracting the data of the out point side program 
stored in the main buffer 21. At this time, this separation section 61 is based 
on the playback control information supplied from the playback control section 
8 ( drawing 1 ), and performs the draw of the video data at the time of skip 
playback, and audio data. For example, a draw is performed based on the 
index (P_last_index) of the last picture Plast of the playback control 
information of an out point side program, or the index (P_in_index) of the Inn 
point picture Pin of the playback control information of the Inn point side 
program. The separation section 61 sends out extracted data to the change- 
over section 62. Moreover, the separation section 61 also extracts the system 
header contained in each multiplexing data of an out point side program and 
the Inn point side program, and sends out this system header to a display and 
control section 67. 

[0242] The change-over section 62 separates the bit stream of the video data 
multiplexed by each of an out point side program and the Inn point side 
program, and audio data by time sharing, and is taken as the bit stream of 
only a video data, and the bit stream of only audio data. The video bit stream 
of the out point side program separated by the change-over section 62 and 
the video bit stream of the Inn point side program are sent out to a video 
buffer 63. The audio bit stream of the out point side program separated by the 
change-over section 62 and the audio bit stream of the Inn point side program 



are sent out to the audio buffer 50. 

[0243] A video buffer 63 carries out the temporary storage of the video bit 
stream supplied from the change-over section 62. The video bit stream stored 
in the video buffer 63 is extracted by the video decode section 70 to 
predetermined timing. 

[0244] The audio buffer 64 carries out the temporary storage of the audio bit 
stream supplied from the change-over section 62. The audio bit stream stored 
in the audio buffer 64 is extracted by the audio decode section 50 to the 
timing which synchronized with the decode timing of video. 
[0245] The video decode section 70 decodes the video bit stream by which 
compression coding was carried out by the MPEG 2 method, and generates 
digital image data. This video decode section 70 is a rate earlier than the 
display speed of a picture. Each picture is decoded. For example, this video 
decode section 70 serves as a decode rate which can decode a twice as 
many video data as this to the minimum decode rate required in order to 
display the video data supplied on real time on real time. This video decode 
section 70 usually decodes each picture at the usual decode rate according to 
the time-of-day-control information on the decode attached to each picture 
(DTS:Decoding Time Stamp) at the time of playback. On the other hand, at 
the time of skip playback, this video decode section 70 disregards DTS, and 
decodes an out point side program and the Inn point side program at a twice 
as many decode rate as this to the usual decode rate. The digital image data 
decoded by this video decode section 70 are stored in a frame memory 65. 
[0246] The audio decode section 50 decodes the audio bit stream by which 
compression coding was carried out by the MPEG 2 method, and generates 
digital voice data. The digital voice data decoded by the audio decode section 
50 is stored in the audio memory 66. This audio decode section 50 as well as 
the above-mentioned video decode section 70 decodes audio data at a rate 
earlier than an audio output rate. 

[0247] A frame memory 65 is memory which carries out the temporary storage 
of the picture after decoding per screen. That is, when the video decode 
section 70 decodes at a rate quicker than the usual display speed, this frame 
memory 65 has the function to store the picture which is not displayed yet, 



although decode is performed. 

[0248] The audio memory 66 is memory which carries out the temporary 
storage of the audio data after decoding. That is, when the audio decode 
section 67 decodes at a rate quicker than the usual voice output rate, this 
audio memory 67 has the function to store the voice data which is not 
outputted yet, although decode is performed. 

[0249] A display and control section 67 controls output timing of the voice data 
decoded in the output timing and the audio decode section 50 of each picture 
which were decoded in the video decode section 70 based on STC supplied 
from the playback control information and the time-control section 37 which 
are supplied from the playback control section 8 ( drawing 1 ). 
[0250] Specifically, a display and control section 67 outputs each picture 
decoded in the video decode section 70, when STC generated by the time- 
control section 37 and the time management information on the playback 
output attached to each picture (PTS.Presentation Time Stamp) are in 
agreement. Moreover, this display and control section 67 switches the picture 
which is the display switch timing of the out point picture of an out point side 
program, and the Inn point picture of the Inn point side program, and is 
outputted at the time of skip playback from an out point side program to the 
Inn point side program. 

[0251] Moreover, a display and control section 67 is synchronized with the 
image data outputted from the video decode section 70, and outputs voice 
data. Moreover, a display and control section 67 switches the audio data 
which are the display switch timing of the out point picture of an out point side 
program, and the Inn point picture of the Inn point side program, and are 
outputted at the time of skip playback from an out point side program to the 
Inn point side program. 

[0252] Here, the bit rate of the bit stream by which sets to Rin the bit rate of 
the bit stream supplied to a main buffer 21, and reading appearance is carried 
out from a main buffer 21 is set to Rout. Moreover, the bit rate of the video bit 
stream supplied to a video buffer 3 is set to Rv, the bit rate of the audio bit 
stream supplied to the audio buffer 64 is set to Ra, and the bit rate of the 
system header sent out from the separation section 61 is set to Rsys. 



moreover - and let the sum total of Rv, Ra, and Rsys be the program bit rate 
Rpg. Furthermore, maximum of Rpg is made into maximum program bit rate 
Rpg_max. 

[0253] Thus, if each bit rate is defined, it will become the bit rate Rin of the bit 
stream supplied to a main buffer 21, and relation as shown with maximum 
program bit rate Rpg_max in a degree type. 
[0254] 

Rin=Rpg_max+alpha (alpha> 0) 

Rout<=2xRpg_max ... (25) [0255] This alpha took into consideration the delay 
time at the time of the start-up of the video decode section 70. 
[0256] Below, the processing at the time of skip playback of this decode 
equipment 60 is explained using the flow chart shown in drawing 23 - drawing 
25 . 

[0257] The content of reading processing of the data stream of the main buffer 
21 at the time of skipping to the Inn point side program from an out point side 
program at drawing 23 is shown. In addition, reading processing of this main 
buffer 21 is controlled by the buffer manager who does not illustrate, for 
example. 

[0258] First, in a step SP 61 , it judges whether an availability is in a main 
buffer 21. Processing is stood by at this step SP 61 until an availability arises 
in a main buffer 21. 

[0259] If an availability arises in a main buffer 21, an out point side program 
will be read into a main buffer 21 in the continuing step SP 62. 
[0260] In the continuing step SP 63, it judges whether the last byte of an out 
point side program was read. If the last byte of an out point side program is 
not read, the processing from a step SP 61 is repeated. In addition, in this 
step SP 63, in judging that the last byte of an out point side program was read, 
it progresses to a step SP 64. 

[0261] In a step SP 64, it judges whether an availability is in a main buffer 21. 
Processing is stood by at this step SP 64 until the availability of a main buffer 
21 arises. 

[0262] If an availability arises in a main buffer 21, the Inn point side program 
will be read into a main buffer 21 in the continuing step SP 65. 



[0263] And all the Inn point side program is made to read, and processing is 
ended. In addition, what is necessary is just to repeat the processing from a 
step SP 61 again, when decode equipment 10 repeats processing of skip 
playback. 

[0264] In case skip playback is performed by performing processing from the 
above step SP 61 to a step SP 65, data can be made to read into a main 
buffer 21 with decode equipment 60. 

[0265] Decode processing of decode equipment 60 is shown in drawing 24 
and drawing 25 , and the content of output processing is shown in a list. 
[0266] First, if skip regeneration is started, in the step SP 71 shown in drawing 
24 , the time-control section 37 will set STC (System Time Cloch) to SCR 
(System Clock Reference, system time-of-day criteria reference value) of an 
out point side program. 

[0267] In the continuing step SP 72, when an availability exists in a frame 
memory 65, the video decode section 70 reads the picture of an out point side 
program from a video buffer 63, and disregards DTS (Decoding Time Stamp) 
of each picture, for example, decodes by 2X, and stores the decoded picture 
in this frame memory 65. 

[0268] In the continuing step SP 73, the time-control section 67 displays each 
picture of the out point side program which the video decode section 70 
decoded according to the PTS. 

[0269] In the continuing step SP 74, it judges whether decode of the out point 
picture of an out point side program was completed. If decode of the out point 
picture of an out point side program is not completed, processing is repeated 
from a step SP 72. In this step SP 74, in judging that decode of the out point 
picture of an out point side program was completed, it progresses to a step 
SP 75. 

[0270] In a step SP 75, a display and control section 67 displays each picture 
of the out point side program which the video decode section 70 decoded 
according to the PTS. 

[0271] In a step SP 76, the video decode section 70 reads the picture of the 
Inn point side program from a video buffer 63, and disregards DTS of each 
picture, for example, decodes it by 2X. 



[0272] In the continuing step SP 77, it judges whether decode of the Inn point 
picture of the Inn point side program was completed. If decode of the Inn point 
picture is not completed, processing is repeated from a step SP 75. In this 
step SP 77, in judging that decode of the Inn point picture was completed, it 
progresses to a step SP 78. 

[0273] In a step SP 78, it judges whether the picture type of the Inn point 
picture is I picture or P picture. This judgment can be made based on 
P_in_type currently shown in playback control information. If the Inn point 
picture is I picture or a P picture, in a step SP 79, the video decode section 70 
will read and throw away the Inn point side program stored in the video buffer 
63 to following I picture or following P picture, and it will progress to the step 
SP 80 shown in drawing 25 . Moreover, if the Inn point picture is not I picture 
or a P picture, it will progress to the step SP 80 shown in drawing 25 as it is. 
[0274] The decoded Inn point picture is stored in a frame memory 65 in the 
step SP 80 shown in drawing 25 . 

[0275] In the continuing step SP 81, STC judges whether it became 
PTS_Pout„end. That is, it judges whether the display of an out point picture 
was completed. 

[0276] When STC does not serve as PTS_Pout_end, in a step SP 82, the 
time-control section 67 continues the output of each picture of the decoded 
out point side program according to the PTS. And processing of this step SP 
82 is continued until STC serves as PTS_Pout_end. 
[0277] When STC becomes PTS_Pout_end, in a step SP 83, the Inn point 
picture decoded in the video decode section 70 is displayed. To it and 
coincidence, STC is reset at PTS_Pin. 

[0278] In the continuing step SP 84, when an availability exists in a frame 
memory 65, the video decode section 70 stores in this frame memory 65 the 
picture which disregarded DTS, for example, decoded the Inn point side 
program stored in the video buffer 63 by 2X, and decoded it. Moreover, in this 
step SP 84, the time-control section 67 displays with it each picture of the Inn 
point side program which the video decode section 70 decoded according to 
that PTS. 

[0279] In case the video decode section 70 performs skip playback by 



performing processing from the above step SP 71 to a step SP 84, it can 
perform decode of an out point side program and the Inn point side program. 
Moreover, in case the time-control section 67 performs skip playback by 
performing processing from the above step SP 71 to a step SP 84, it can 
perform the output of an out point side program and the Inn point side 
program. 

[0280] In addition, in MPEG 2, 2-3 pulldown processing which repeats and 
outputs the predetermined field is performed in consideration of the motion- 
picture film consisting of pictures of 24 coma per second. When the time of 
day which added the time amount for one frame to PTS_Pout comes when 
above-mentioned PTS_Pout_end is performed at the previous step SP 83 
from this and 2-3 PURUDAUN is not performed by the out point picture, and 
2-3 PURUDAUN is performed by the out point picture, the time of day which 
added the time amount for the 3 fields to PTS_Pout comes. 
[0281] As mentioned above, in the record regenerative apparatus of an optical 
disk, the continuity of the dynamic image before and after skip playback can 
be maintained by performing each processing shown in drawing 23 - drawing 

25 . 

[0282] Below, it skips, after reproducing an out point side program as shown 
in drawing 26 (A) to B07 about the timing of the decode and display in decode 
equipment 60, and the case where it reproduces from Pn5 of the Inn point 
side program is explained to an example. 

[0283] As shown in drawing 26 (B), the video decode section 70 decodes an 
out point side program one by one from time of day t-9, finishes decode of 
time of day t-3B07 (the last picture Plast), and completes decode of an out 
point side program. Furthermore, the video decode section 70 decodes the 
Inn point side program one by one from time of day t-3, as shown in drawing 

26 (D), and it finishes the decode to Bn4 at time of day tO. Here, the video 
decode section 70 operates, the period from time of day t-6 to time of day t-0 
operates by 2X, and an out point side program and the Inn point side program 
are decoded. Specifically the pictures from P05 to B07 of an out point side 
program are decoded at the period from time of day t-6 to time of day t-3, the 
picture from In2 of the Inn point side program to Bn5 is decoded at the period 



from time of day t-3 to time of day tO, it will complete by time of day tO, and 
decode of Pn5 which is the Inn point picture will be completed. In addition, it is 
not necessary to perform decode of only I and P picture about the picture of a 
before [ from In2 of the Inn point side program / Bn4 ], and to perform decode 
of B picture. This is because the picture of a before [ from In2 / Bn4 ] is not 
displayed but only I in the meantime and P picture are needed for decode of 
Pn5 (Inn point picture). 

[0284] Moreover, the video decode section 70 displays the out point side 
program decoded till time of day tO according to the PTS, as shown in drawing 
26 (C). And in the time of day tO which the display of the out point picture Pout 
ends, while resetting STC to the value of PTS_Pin, as shown in drawing 26 
(E), the decoded Inn point side program is displayed according to PTS of 
each picture one by one. 

[0285] Thus, by decoding and displaying, as shown in drawing 26 (F), decode 
equipment 60 can display an out point picture and the Inn point picture 
continuously, and can reproduce seamlessly an out point side program and 
the Inn point side program. 

[0286] Below, conversion of the bit occupation of the main buffer 21 at the 
time of skip playback and a video buffer 63 is explained using drawing 27 . 
[0287] Drawing 27 (A) shows the bit occupation of the multiplexing data in a 
main buffer 21. This bit occupation is changed between 0 from MB_size which 
is the capacity of a main buffer 21 . Moreover, drawing 27 (B) shows the bit 
occupation of the video bit stream of a video buffer 63. This bit occupation is 
changed between 0 from VB_size which is the capacity of a video buffer 63. 
[0288] A period T1 is in the condition that the video decode section 70 has 
decoded the out point side program by 1X. The output bit rate from a main 
buffer 21 serves as Rpg, and the bit occupation of a main buffer 21 increases 
at the rate of alpha (Rin-Rpg) until it will be in the condition of full (full). 
[0289] In the period T2, decode processing of an out point side program is 
carried out by the video decode section 70. At this time, if the video decode 
section 70 has an availability in a frame memory 15, it will perform decode 
processing by 2X. The maximum of the output bit rate of the main buffer 21 in 
a period T2 serves as 2Rpg. Moreover, the bit occupation of a main buffer 21 



decreases at the rate of Rpg-alpha. 

[0290] At period T3, decode processing of an out point side program is carried 
out by the video decode section 70 by 1X like the above-mentioned period T1. 
Therefore, the maximum of the output bit rate of the main buffer 21 in period 
T3 serves as Rpg. Moreover, the bit occupation of a main buffer 21 increases 
at the rate of alpha until it will be in the condition of full (full). 
[0291] In period T four, decode of the Inn point side program is started by the 
video decode section 70, and decode processing of this Inn point side 
program is carried out at 2X. Therefore, the maximum of the output bit rate of 
a main buffer 21 in period T four serves as 2Rpg. Therefore, the bit 
occupation of a main buffer 21 decreases at the rate of Rpg-alpha. Moreover, 
if decode of the Inn point picture is ended, the video decode section 70 will be 
stopped. 

[0292] By the period T5, decode processing of the Inn point side program is 
carried out by the video decode section 70 by 1X. Therefore, the maximum of 
the output bit rate of the main buffer 21 in a period T5 serves as Rpg. 
Moreover, the bit occupation of a main buffer 21 increases at the rate of alpha. 
[0293] In the period T6, decode processing of the Inn point side program is 
carried out by the video decode section 70. At this time, if the video decode 
section 70 has an availability in a frame memory 15, it will perform decode 
processing by 2X. The maximum of the output bit rate of the main buffer 21 in 
a period T6 serves as 2Rpg. Moreover, the bit occupation of a main buffer 21 
decreases at the rate of Rpg-alpha. 

[0294] By the period T7, decode processing of the Inn point side program is 
carried out by the video decode section 70 by 1X like the above-mentioned 
period T1 . Therefore, the maximum of the output bit rate of the main buffer 21 
in a period T7 serves as Rpg. Moreover, the bit occupation of a main buffer 21 
increases at the rate of alpha until it will be in the condition of full (full). 
[0295] In addition, in the above-mentioned period T four, in order to decode 
the first picture in the video decode section 70, the predetermined delay time 
has arisen. Let this delay time be decoding start-up delay 
(decode_start_up_delay). 

[0296] It asks for each parameter which is needed in case skip playback is 



seamlessly performed in consideration of the bit occupation of each memory 
mentioned above etc. next. 

[0297] In case STC is reset at the above-mentioned time of day tO, offset time 

STC_offset added to this STC is set up as shown in a formula (26). 

[0298] 

STC_offset=PTS_Pout_end-PTS_Pin ... (26) [0299] The time amount length of 
T four is time amount when a frame memory 15 operates by 2X, after supply 
of the Inn point side program is started to the VES buffer 13 until decode of 
the Inn point picture is completed. When N is made into GOP length and M is 
made into spacing of I or P picture, the maximum of this T four comes to be 
shown in a formula (27). 
[0300] 

T-four_max= (N+M -1) (/frame_rate)/2 +decode_starLup_delay ... (27) 
[0301] In addition, it is decode_start_up_delay=1.75Mbit/(2Rpg) here. For 
example, the maximum of this T four is the case where it is set to B1 whose 
Inn point picture is a B picture of the beginning of GOP, at the time of M= 15 
and M= 3. That is, all GOP(s) in front of [ of GOP in which the Inn point picture 
is contained ] one must be decoded in this case. When starting, the time 
amount length of this T four comes to show in the following formulas (28). 
[0302] 

T-four_max= ((17)/frame_rate)/2 +decode_start_up_delay ... (28) [0303] 
Frame number of sheets (Nf) required for a frame memory 15 comes to be 
shown in the following formulas (29) depending on the time amount length of 
T four. 
[0304] 

Nf=T-four_max/frame_rate ... (29) [0305] The time amount length of T2 (or T6) 
is time amount which decodes the picture of the number of sheets of 2Nf by 
2X, and stores the picture of Nf in a frame memory 15. This time amount 
length of T2 (or T6) becomes the time amount shown in the following formulas 
(30). 
[0306] 

T2=T6=2Nf/2 frame_rate = Nf/frame_rate ... (30) [0307] Only the capacity 
which can read and set a bit stream is needed at worst so that it can decode 



by 2X, without a main buffer's 21 carrying out the underflow of the Inn point 
side program. Therefore, the capacity (MB_size) of this main buffer 21 comes 
to be shown in a formula (31). 
Tmax=max(T4_max,T2) 
MB_size=Tmaxx (2 Rpg-Rin) 

= Tmaxx (Rpg-alpha) ... (31) [0308] The time amount length of T1 (or T3, T7) 
which is time amount until the bit occupation of a main buffer 21 will be in a 
full condition from the condition of zero comes to show in the following 
formulas (32). 
[0309] 

T1=MB_size/(Rin-Rpg) = MB_size/alpha ... (32) [0310] The minimum need 
time amount from the Inn point picture at the time of carrying out skip 
playback continuously to an out point picture turns into time amount shown in 
the following formulas (33). The method of setting out of the Inn point picture 
at the time of carrying out skip playback and an out point picture is restricted 
by the time amount shown in this formula (33). 
Lmin=T1+Tmax ... (33) [0311] As mentioned above, with the record 
regenerative apparatus of the optical disk of the gestalt of operation of the 3rd 
of this invention, while outputting continuously the Inn point picture by which 
display initiation is carried out by the out point picture by which decodes the 
coded data of an MPEG method at a rate quicker than a display speed by the 
video decode section 70, and display termination is carried out by 
PTS_Pout_end, and PTS^Pin, STC is reset from PTS_Pout_end to PTS_Pin 
to the change-over timing from the out point picture to the Inn point picture. By 
this, skip playback can be seamlessly carried out with the record regenerative 
apparatus of this optical disk, maintaining a continuity before and behind a 
switching point. 
[0312] 

[Effect of the Invention] By the decode equipment and the decode approach of 
dynamic-image data concerning this invention, while switching and outputting 
the picture by which display termination is carried out at the 1st time of day, 
and the picture by which display initiation is carried out at the 2nd time of day, 
a criteria synchronizing signal is switched. 



[0313] By this, skip playback can be seamlessly carried out by the decode 
equipment and the decode approach of dynamic-image data concerning this 
invention, maintaining a continuity before and behind a switching point. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block block diagram of the record regenerative apparatus 
of the optical disk of the gestalt of operation of the 1st of this invention. 
[Drawing 2] It is drawing for explaining the relation between the out point side 
program in the case of skip playback, and the Inn point side program. 
[Drawing 3] It is drawing for the salvage pathway of AV program in the case of 
skip playback being shown, and explaining the relation between the display 
end time (PTS_Pout_end) of an out point side program, and the display start 
time (PTS_Pin) of the Inn point side program. 

[Drawing 4] It is drawing showing the relation of the multiplexing stream and 
the byte address of a multiplexing stream of AV program file in which the Inn 
point side program is included. 

[Drawing 5] It is drawing showing the relation of the multiplexing stream and 
the byte address of a multiplexing stream of AV program file in which an out 
point side program is included. 

[Drawing 6] It is drawing showing the relation between the byte address of the 
multiplexing stream currently recorded on the optical disk, and the decode 
starting position (decode_start_addres) of a certain AV program and a decode 
termination location (decode_end_addres). 

[Drawing 7] It is drawing for explaining the example of description of AV 
program file currently recorded on the optical disk. 
[Drawing 81 It is drawing for explaining the example of description of the 
playback control information file currently recorded on the optical disk. 
[Drawing 9] It is the block block diagram of the decode equipment of the 



record regenerative apparatus of the optical disk of the gestalt of operation of 
the 1st of this invention. 

[Drawing 101 It is the flow chart which shows decode and output processing of 
the decode equipment of the record regenerative apparatus of the optical disk 
of the gestalt of operation of the 1st of this invention. 
[Drawing 11] When seamless playback can be performed, it is a flow chart 
following above-mentioned drawing 10 which shows decode and output 
processing of the decode equipment of the record regenerative apparatus of 
the optical disk of the gestalt of operation of the 1st of this invention. 
[Drawing 12] When seamless playback cannot be performed, it is a flow chart 
following above-mentioned drawing 10 which shows decode and output 
processing of the decode equipment of the record regenerative apparatus of 
the optical disk of the gestalt of operation of the 1st of this invention. 
[Drawing 13] It is drawing for explaining decode and display timing of the 
decode equipment of the record regenerative apparatus of the optical disk of 
the gestalt of operation of the 1st of this invention. 

[Drawing 14] It is drawing showing the bit occupation of each buffer of the 
decode equipment of the record regenerative apparatus of the optical disk of 
the gestalt of operation of the 1st of this invention. 

[Drawing 15] It is the block block diagram of the decode equipment of the 
record regenerative apparatus of the optical disk of the gestalt of operation of 
the 2nd of this invention. 

[Drawing 16] It is the block block diagram of the video decode section of the 
decode equipment of the record regenerative apparatus of the optical disk of 
the gestalt of operation of the 2nd of this invention. 

[Drawing 17] It is the flow chart which shows decode and output processing of 
the decode equipment of the record regenerative apparatus of the optical disk 
of the gestalt of operation of the 2nd of this invention. 
[Drawing 18] When seamless playback can be performed, it is a flow chart 
following above-mentioned drawing 17 which shows decode and output 
processing of the decode equipment of the record regenerative apparatus of 
the optical disk of the gestalt of operation of the 2nd of this invention. 
[Drawing 19] When seamless playback cannot be performed, it is a flow chart 



following above-mentioned drawing 17 which shows decode and output 
processing of the decode equipment of the record regenerative apparatus of 
the optical disk of the gestalt of operation of the 2nd of this invention. 
[Drawing 201 It is drawing for explaining decode and display timing of the 
decode equipment of the record regenerative apparatus of the optical disk of 
the gestalt of operation of the 1st of this invention. 

[Drawing 211 It is drawing showing the bit occupation of each buffer of the 
decode equipment of the record regenerative apparatus of the optical disk of 
the gestalt of operation of the 2nd of this invention. 
[Drawing 221 It is the block block diagram of the decode equipment of the 
record regenerative apparatus of the optical disk of the gestalt of operation of 
the 3rd of this invention. 

[Drawing 231 It is the flow chart which shows reading processing of the data to 
the main buffer of the decode equipment of the record regenerative apparatus 
of the optical disk of the gestalt of operation of the 3rd of this invention. 
[Drawing 241 It is the flow chart which shows decode and output processing of 
the decode equipment of the record regenerative apparatus of the optical disk 
of the gestalt of operation of the 3rd of this invention. 
[Drawing 251 It is a flow chart following above-mentioned drawing 24 which 
shows decode and output processing of the decode equipment of the record 
regenerative apparatus of the optical disk of the gestalt of operation of the 3rd 
of this invention. 

[Drawing 261 It is drawing for explaining decode and display timing of the 
decode equipment of the record regenerative apparatus of the optical disk of 
the gestalt of operation of the 3rd of this invention. 

[Drawing 271 It is drawing showing the bit occupation of each buffer of the 

decode equipment of the record regenerative apparatus of the optical disk of 

the gestalt of operation of the 3rd of this invention. 

[Drawing 28] It is drawing explaining each picture encoded by the MPEG 

method. 

[Drawing 29] It is drawing explaining skip playback of the coded data encoded 
by the MPEG method. 
[Description of Notations] 



1 Record Regenerative Apparatus of Optical Disk, 2 Optical Disk 6 Buffer, 7 
Playback control information memory, 8 A playback control section, 10, 40, 60 
Decode equipment, 12 The playback control information coding section, 13 
Coding equipment, 21 Main buffer, 22, 23, 41, 61 The separation section, 24, 
25, 42, 62 Change-over section, 26 43 28 The 1st video buffer, 42 The 2nd 
video buffer, 30 The 1st video decode section, 32 The 2nd video decode 
section, 34 The image change-over output section, 36, 51, 67 A display and 
control section, 37 49 The time-control section, 70 The video decode section, 
50 Audio decode section 
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WlCiMSO I If^^^aetHiPtf^^ + ^^^nT^ 

[0006] BfcT^-Wi, B#p^«ic5g^ic^a-r§ I 
e^^^a£LHiPe^^^<!:> <%F$(*llZitimc&&? % 
I tf^^+sg^«Ptf-j7^-v^6. M^IrI. <££r6jXte 

^iRiw^-aim^bft^nfct^TSSo cotctt). c 
jrcd 1 tr-j'^-vxiipe^^i'^a^^nTi^itntf 

[0 0 0 7] iKDJe-pKMP EG7?lCT'li, tf^^-^F^ 
^H??^bLTiii^ffffi^?7l\ IfciHiii^a&^ftKEES! 
rSitttc. S$SL/cK)iij^lc*tLT : 7>'?'A(c7"J' 
•tr X #7-* S J: 5 (C & Tl^c 

[0 0 0 8] $/c> MPEG^iCTt*. cnetDStf-? 
^•V'^ffijtcO^T^U-^bL/ciiiffigf (GOP :Gr 
oup of pictures) mtilTrffil&i*tl% : r-'$i7> h V-U 
lZE.mLT^2> 0 MPEGHT'li, CKDGOPftlO 

%o *<Dtz#>. COG OP miSLT^LtcWsmmc^L 
T 7 > 7" * -tr X #T-$ 3 J: 5 lc ^ o T . 
[0 0 0 9] CcT\ ±3iL/cJ:-5^fiE5RWIB^S^ 

bt\ m p e GttTmmi£m2tircm^*n±T%m 
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[ooio] «*«\ %Bmn$mcit, mi s ak^itj; 

fBti^Tl^^-^Xr-y-Z^it^LTx EI2 8B 

^^^(c^tLT^Tt^^ " I " , "P" , 
"B" W\ I tf^^-v, Pt?-^*, Btf-J^ + ODESiJ 
*^LT*>ys S-^l*. GOP (Group of Picture 
s) rtCDa^Hi^a-rt^HbS^V^^'J 

[ooi 1 ] ft*mmn£.%imit. in 2 8 aic^-tj: 
a* 7 s — ?x r- y-^cDfr^bx-^fcis^-f 

IB^H^^tic:OP2 : &?I#"r-5>Bylc I o*fl»LTV 
ftttfttfftSftl\ ttl^T* fif*tDS3iai5£gBtt, ft 
#Lfc I 0St?P2fC»^v 9R£A*M?94btf&rifc 
Bi©tt#«fi3. Bt:*y-*U;BSIHWfcttfM) I fcf? 

* xi* p tf* * * ft zmjjfan^ittf-&n2>*><DT& 

£<DT\ ^^IB^S^gliCOB^a^-r^BulC 
CI CDS£3fccDf BiW^BTt*. m 2 8 A Ic^f <fc 5 ft x 

-fxh'j-^ro^itf-^^ i o-*P2-»b 1 ^p 4 

-»B3-»P6->B5-> I 8^B7-^Pio^B9^ • • • <hl/>o 
/ [0 0 12] ^LT, tj£3tE0E>BBMm^KB?ld:. C©J: 

2 8 B tc^f cfc -5 tt^<DHi^^ AtllfSTlT* I 0~*Bi-* 
P2^B3-»P4-»B5-»P6-^B7^ I 8^B9-»Pio~* • • 

[0 0 13] 

SigSTli, fB^JS^5>^A7 7 ^-bXpI^i:^^ 
Tl/»fttt\ MPE G7D^TIBS*tL/c?f ^{b^-^ K*t 

fljpt«\ 0 2 9T^Ul^XhU-A 

^-rsA^T-^-rptf^^-^ST^u zmm 



«jicw£tfi»&-r3fc:*?-+ (.maim 2 9ic^-r sb 

[0 0 14] CCD«fc?JS:a£3fc<DlBiif?£gB 
[00 1 5] -O^tf^^-^A^Be^^^Tfe 

tr ^ ^ + x« p tr-> 5 1 + Lffc^s ttntfft 6 
*\ cancel*, g^Lrca^^p^wsSi^it^ 

tJJtiTL^ -5 0 M#«lc02 9T^Lfc#J£ffl^T84IE 

P2. P4£«^LftW-ntfftSftl,\> ^Otctb. ft*© 
ESBSgBTIi, CtDlo. P2. P4*«^tTl^ 

[0 0 16] «±©J:3fC«e*0!)!3l»Sft««-PB» X. 

[0 0 17] ftfc, J|X±Ofl(Cfit%Ttt« MPEG73iC 

4: SfUBU BHWH©SI»«*a6» £CD 
H»*»Wbr * * 3 ft bf * * * K^Dft^bfcffl^/c 

ft mm.ftmi»\T it?. 

[0 0 18] d©J:5ftSI1f^ig*Tft*n 
[0 0 19] 

^Tffnstf^^-vSTo^^fbx— 5»;&«*rr5aii 

- OBtSiJ^SIf $8 <b <!: L fclSlc± 

§BSg 1 <D«#^SX«±IBm 2 ©^#ST : I§Lft If 
^^■v*[±l73Wr^iU7J«'Jffll^lS<!:v ±IBS«PlSBft 

ism 2 ©^jtc^M Lv ±iE&mm^®Tiiijjm®t 

Zkf*** ^±IBm 2 CDig^#IST1I^ Ltc tf ^ ^ + lc 
[0 0 2 0] COBBflty-^oa^KBTtts S1 1 CD 



(4 ftmW- 1 1-220695 



[002 1] *&WlCfrfr%MWi& : r-<5<<D'&^y5 : !li 

^■v^TcD^^bT 1 — st^^-r^m i o^iig<t. 
ig 1 <rj«^ig3m±§BSg 2 cd^iht^ Ltc e<7 

#±§B!& 1 ©^Jlc^o/cB$lc±IBS*l^aBfl^^±l3 

^2cob#$ijic^mLs ±iBai^»j«aii^T-ai^sy®-r« 

kf -7 =f- * £±§3fg 2 CDif Lfc tf <7 x * iCtTJ 

[oo2 2] ccDWimm^-^KDm^wiTit. an© 
ffl^xaTit^L/tmi ^mitwmrriE^^^ 

[00 2 3] 

[0024] (mi anmvmm) s *\ *fgmi£iiffl 

[00 2 5] El lC*ftWV>mm<Dflm<DXT'CX<7<D 

[0 0 2 6] KT-tXWBEMmyE&mWt. MPEG 
2 (Moving Picture Experts 6roup2) ^StTffiHi??^ 
fbL/c tTx* 7 &lf*- * 5 s - 1 7 £ v > 2' AT 7 
?*7#pJbE%7£7V 3.? 2fre>IS£ U £fc:> tr* 
7 s - * SI*'*- tV x — 7 =£ M P E G 2 ^iCTHSHS 
^itLT7>#lxT<?*Xtf'$miZ9t ; r-<7><7 2lCtm 

[0 0 2 7] ttx-f X-74)IB&Pi£^1 li> MPEG 
2 ^TffiSfSzTtlTftxV X <7 2 K!B£1* ftfc tTx*^ 

*- 7V*7*-*stra£M»i«B*§!*tt*tt 
tugP3t, gg^ajLfctrx*^-*. *- tV*^-* 
KifH£«i«PimE««nr«mK4& % «yijiE«* 
KS-^trx*^-*, *- =r ^msm^mm 

1flB<DX7-fJiE^-ri.iiyiIiE^5QSSP5«»:x 
-fTIE£Lfclfx*x-$&0*-7V*x-*£-^ 

ommm^^. i it. m^ta Ltcn^mmm^mur 

IBKaiaJ3*SiJffl)LT^7 r 'rX^2<75SSi6'JSil*-r^B 
£MS)gB8<!:, l^ajLfctfx*7 ; -*&lf*-x.i'* 



fcx ^-rx^cDIB^BSSMi it. o.—f&Z0Mft 
A7Jlf$B^A73*nS^A73SI51 1 <b* Xr-f X* 2 
(clB^-r«S*!6'Jffl)mf8^?9^b-r«>B*!l'J©1f#8^^ 
<bSP12t, bf^f- 7&tf*- tV*^— ?SMP 
EG^iCT^F^b-r^^^bgSI 3t, ft^bLfcfcf 

!TiE??#^IlD*^myfTIE^«J)PSP1 4<^ RUII 

mtt^mmzntc tv* 5 s -* . *- x< *5 S — 7 & 

U-B^iJiai1fl8*^p-rs^gP1 5i:, SHLftbf 
*7 r — *-xi-*x-^Stj : fl^SWti$8^7tx-i' 
X*2fc**&fc»&»1 6<b, IS£Wa58#¥U;£L 

[0028] z.<o&or s .mi&(09e : r'(*<7<oimn£m 

^^MPEG75iCTl?^bLTs Ttx-f 7.-7 2 lC§B^t 

[0 0 2 9] *r» JEffl^nT^ftt^^T^-^Stf 
*-7 ; V*T r -'S'^g|5^S^6^^bSS1 3KA7J 
ftl5. «F^«6«1 31*. A7J**lfc fcT5 s *5 s — St <h 
*- 7<t * 7 s — * <h £ M P E G 2 <fc y ffSSft^b 
Ls ffiSSft^b L fc t x* x - ^ <b *- xV * x- ^ <b 

^^n^nwjtc/^-y^fb*^ t©^<b«si 3 

I*. /\°-y^^bLfct'7 r *7 S --?S0 : *-7 S -1'*7 S --S'^ 

^s^bLT. fsyrriE??#«iipa5i 4icsai-rSo ^y 
rriE^#iina5i 4«, ^#^gi 3 6-e>A7D*n/c 
b7t7- sjsi/ 1 *-^ *x-* icm y uiE?f 

JJQLT. &H8M 5lc3Maj*^o ^liSPI 51*. MUr 
iE^^WSPSPI 46^A73**l/ctlx*x— SfRO 1 *- 

xV*7 s —S'^^i)iiLTs »a,spi 6 ic&aj-rSo ^-l 

T> •^351 6tt. ^11351 SA^SATJS-n/ctix*^ 
— 5» St/*-^^ *7 s -^» «-3fcx-f 2 lCfB^**o 
[0 0 3 0] *fc, CKDJc^^S^Tcx-r-X <7<DtEm 
1 TH*. TtxV 7.-7 2 tcfBS* tlTl^ ti'x* 

X -7 2 lC|3^*n/c tTx* T—fRZ}*-?'-! 
Km*.?** 

[003 1] 0gt±igP3«, A V^n^^CDffi^ 

tircn±®mmm*XT'< X* 2fr<z>m&-iiiL. mmm 

4izm&?2><, tti)HgP4«, KHJgP3^6A73S-nfcS 

£M»nra«mLMuujE»395Ksur3. ^y 

ITiE5aSgP5«. B!lUHiJ3^eA7J*n/cS^W1f?S 

ic^ y iriE«3B*ff t\ S'j^it $s^< =e y 7 ic*ssft-r 

*o ^A733J1 1«. IL-+f(Dl«^A73lcrS;L:TAV 

-y^ L><ommm j $>m£$mm ^* =1 > k p -i u 

If^^SfiKU ii(7)=i>hP-;U1f^^§yfflig|58lc 
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LT. s£i-£Avypy^<as£*jwtfS£is£$'j 
8Pif$fi*iE'j7fr6iRiiii}-ro »£fS'jispa$8tt, nxyaj 
L/cssf6ij^i«?sic*-3*isajgi5 3 lt a v y P 

ft*B»w* tt tie ccD3xyitiLfcg£i&japif$6£ 

[0 0 3 2] m&&3te, AV7P^7Ait?Itl 

-?4*T-*->k. m^pm^8<DmmzjtLTm^a 

-t^V^-x— ?^aiHlgI54(ciMaif «o *gH8P4ttx R 
dJSP 3 6 A7J 3: tlfc tr^7(- =f- * JkU* -t4*t- 

wzmmLT. mvfjiE&m® sim&TZo ssyrriE 

fcmgP5tt, ^gMA-SA^^tlfcex^^— fr&tf 

* - f * ^- * lot* l y rriEsas^'<Ti\ 

7 6 fciifl*-*. /W77 6tt, ^i-nfckf^^^- 

£{&japg|58tt. /b77 6<D7-*WtttB«U /f 
•y 7 7* 6 gfitffc 5 PS y Wt* A -7 2 6 5 s - * 

10(C«$S-T^o C(DA7 77 6lt tf-y'77 7 -yy<D^ 
jMULfcXhy-AtLTfittft-r*. fLTv fl|«KH 
[0 0 3 3] $fc. ZL<D&or*mf&0)%7 : '<7.<7<0tm 

□ <f^ ix^mm lt tf* t 1 - * su^-^v 

[0 0 3 4] S*\ t8fFA7JgM 1 Sr/cfcAVtrP 

y? ixosatiittMiatfwsiSTjiaoitB^s 

-tf<D«*»f*tt:j6UTA7J«!rft*. H£«m*8(& 

Sf- S^ftT^T.^ 2frS8^iiJU RaHBLfc?*— 

* SB^iWIf ^<J7 2>. * LT. H£»j 

wnHBW^k» i 2 n&emtm* * u 7 icttm?* 

ttfcx~ £(Cg-3$\ Srft)5:AV7"0^7Z 4 (!5B4W 
*«*£J8T*. C<DS£$'J8Plf$Btt. M»JIJjEff?tt 



ftpgpi AicjiunuirjEmiSHMi^rtu xmbm sic 

*ySBU**ife«, »>ig|J1 6lcj:y3f67 r 'r7 t ^2tcfe 

[0 0 3 5] O^IC, jfcTVX^OEWVSSBiax 

[0 0 3 6] CCT% X*y^S*OBHC7">hjat:^ 
ftPouttf§jn5AV7P^7/*^ 7"7K)£ffliJ 
^□^XviP?.5C. fit, A*y7S£©MHc«8Mc 

ftPlast LWX. *fc» A*y 7W£©HKC-r> 
*t"7ftP i ntft$n5AV7"0^7^ 1->j5 

lcS^-r^-<>,'SffiijyP'7' ; 7lK(Dtf^7^ + ^ JtSIt?? 
f*f P f i r s t 

[0037] Z.<OTO\- &M\-f P ^7^M-f vjSifflay 

p^5x*ico^t, m2*m^Tmftmcmw?2><, m 

pitt, GO P-OroBo?^ 1 ? HiWf -V P o u 1 1 
aKGOP-0©B07tfi«tl°7ftP las 
t <hfcy, WiW.&(n&T<<DT-*1$T'5 VtiMIU?^ 
AiSS. IrI^IC GOP-O(DB076^A*y^L/c 
GOP-nCDPnstff ViSl^^+P i ntr^ S 
^GOP-n© I n2^5tlSlf'7^-V Pf i rstiS 
'J« SB I n 2J-XPt<7)7 1 '-^* , ;-1'>^iJ7 p Py^/x<»:S 
§0 CCT\ Wfmtft i SgOGOP^GOP- i i: 

aers. isg^GOPtt^tt^^in^j 
sgco 1 try^-fr^ 1 ijtaiau i#acoGOPicfc 

ttS«/^IH^ j Sg<rjPtf-7^-v^P ij<!:SIBU S 

[0 0 3 8] Tt^X^WfB^S^SBI lC*yA+-y 
7H**fT3»^ a— »flP(7)SlffA7]lcp£;CT^g|5fr 
6 7"7 h jSfflijy p v'7AMl' > *fflijy P f7 Z*<DI?£ 

tiT^zr o k jSfi07°p -7"^ um?<< v^ffl'j^p y 

B£§«gP8K«*S;!:*x£o S^*iJ«8tt. C(D7' I 7 
fflijy P y ^^Slf-f 7"P -7 A(0W^$'J®1f 

[0039] m^mmmzits Av^p^^st 
=7Wk%T<< a^ 2 ^ea^ai-r^cDSijffliw^^^n 

Tl^, SSSijeaigP8tt, S^S'J^)1f$Ba)3-6AV7°P 

pi oicgygu ff^swit^o-SAvypy^A* 
us?** com^mmmizit. AV7"n^7^«f 

[0 0 4 0] • P_last_index : ij^^ftP last 
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ztxZGOP (Dmmmftt. ^otf-^voGOPrt© 
a s ta)-f vxy^xtt* fliittf. m 2 ic^-r^m*. 

607*^$*^ GOP ©S^IHi^ tlOB 07<^tempora I 
_reference<tlCJ:y^i'tl-5o f&fc)"^ C<DI2 2tC*n 
r«UTtt» P I a s tco^y^y^Xit. 

"07" £.1ZZ> 0 &i> x temporal_referenceW\ GOP 
<DfilZjSli2>*(D fcf ? ^ + C0«^HI/?^S^TS L/Tl" 1 

•P. in. index : -f V* t?-5> ^ -\> P i ntfK&gttlB 
-fX^ftP i rKDOxy^Xli, #J*«:\ 112 
iC^-T^JTlis P n 5*^$ft* GOP <*>«jjy«/*i: Z. <D 
P n5^>tempora l_ref erencei lc <fc y iSS'tl^o ? 

♦ P_in_type : -fVjStf^^+P i nOtf?^*-!'?' 

H2t;:;5*T«?tt» -fVjSfcf^-VP i nrot" 
P 

♦ P out last_f ield_parity : TO Y^d^^^ Pou 

C©7-f-/l/ K<0/\'y tt, M P E G 2 75iClCfc^T 
^S*nTl^2-3^U^^> (^Ue^aVSJeait 

♦ P_in_first_f ieldjjarity : -f V,'5fc?-? : ? 1 -\' P i n<D 

wdn\zwa-£nz>7 * — ;u K©/<y^-r 

♦PTS_Pin : -f>-£bf^-y P i n©PTS (Presentat 
ion Time Stamp : n£&7]<Z>m$mmmm («T> 
•f>,£lf?7^CDPTS:&PTS_P i n&fcV«. ) 

♦ PTS_Pout_end : TO =J-*P o u t (DPT SIC 
%WT0 h^tf-^^v Pout <7)mm&ft&*tiS\7Ltz.m. 
tts-ttTO KSfc?^** Pout &m7a*i&T?zm 
SiJtDPTS UXTs ChSPTS_Pout_endi 
tW. ) 

tt±©AV 7P^A<£«^&tfS^a>$yWc#g£:& 

*B*»jtan8s«s s^S'j'iaigp 8 tc j; y jtx-r x * 2 

[0 04 1] d<7)S^SiJ^i1f?Stcii> AV7ny 

♦ decode_start_address : -f \f.O ^--V P i n <D P T 
S (PTS_P i n) ^n^SJA^SS&SSAV^Pf 
^Afcjf^-rS/ca&lCi&g&SIZJtf)^-- SKD7 7 KU7. 

7t7^X*2±U:fctf£^>j£lfiy? , P'7'^/»<7> 

mmoiu \~<ot kuz(<< ?7iv&£& a 



• decode_end_address : B$giJPTS_Pout_end$T : <DA V 7* 
"Tv 7 KUX 

fll*.tf> ttx-rX? 2±K*5tt3;T'5 h^fiiJ^P^Z* 
trA vyn'?=7L.0 7<<)\,<T)-?-r'<\\,<?>%mfribT0 V 

£®mm mt. n^im® 8 icj: y xo2t^m 
fr&znrc&. nta® 3 im^m Ltummmt LT#t*g 

[0042] ytT-<x?<Dimn£.%ii£i vit. x*-y 

juv&c&tcfcy, t 7 ? h^fiij^p^^oT 7 ^ 

^ftPou t ST*©T-$^f-rX^ 2 6->6^ai 
■TCt^T**, Sfcv ^>£ffliJ:7°P?^A<D^Vj5fc:°? 
ftP i n^5(D^-^^7 l 67 r 'f X-5 , 2fr6^a3-rci 

[0 0 4 3] titc. 3fc7 ; V7.?CDlBf8i?£gg1 TH*. 
S**iJ©1f5Ba)decode_end_addresslcS^*S#!!i?7^ 
/^f tf ^ 9 1 -V ^*g^ U W*$W1f ?8©PTS_Pout_endlc 

=&^-r ^ ^jisr * c <t ^ 

1f$B^fflt^C<t(cd:oT, TO KSJW^P^AOig 
#t*s ^J^.^HI2^L/c^J7-liv «^kf^^-vP I a 
s t <h^^B07*TlT-5*>\ fi^lca^-TSZ^ K5tf 
^tPout t*B077»i)OT\ ffl^-/S^<DP08<^* 

[0 0 4 4] $7Cs ^x-rX^OlB^S^Sl Tit. 
SiSiJffl1ffB(Ddecode_start_addresslcS^*^F^SS 
^^■Ttf^^^^JgSLs S^J®1ffS<DPTS_Pinlc® 

■5*«^u»&**r + ^ti^-r « c t ^, /t 

mz.im2iC7iiLfcmT'it. 9tm¥o**pf \ r s t 
£*%> i n2t^em^r^f3\ mm\zm.fr.t^y^o 

f^Pi nttPnST-fe^(DT\ ffl^^<D I n2<0^jv& 

[0 0 4 5] O^HC, 7.* y^W*B#(tfc^«7"i7 h/^ 
ffliJ^P^/*CDPTS_Po u t_e nd<t> <>*#J 
7o^7Z»0PTS_P i rKDH^lC-Pt^TIKB^-r^o 
I2I31C. AV7o^7/»- 1 6SAV7n^/»-3$ 
7<D 3 0©AV7o^7 McMo TIH;* tfx* 5 s - * R 

[0 04 6] AV7P^7i>-1fr5AV7Py7A- 

3 stosa v ?u <??i±iz^ m£.mwm v . 

PTS_P i nS^PTS.Pout.endjb^gSlT+lTfc U . PTS_P i nR 
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tfPTS_Pout_encUCg-3* X-7 2 ti>tt?ay=7U 

T'65AVyo^7Z»- 1 ftiHr-i 3. -7 2^6111*'*? 
ft, PTS_P i n (1) ^B$SiJT^^*tl5-f> 
,§Wft6^PTS_Pout_end (1)cnB$£ij 

Ts CCDPTS_P o u t_e n d (1) ©B#S"J7*^ 

5AV7P ^ /*T*55 AV^7/»-2 ft^^-f 7. 
?2fr6K^aj£tU PTS_P i n (2) ORSUTS 
^5fe*n^-f>^lf'?f : -+^6PTS_Pou t_e 
nd (2) (DmmT&irMTTZT"!? K£ kf-7 ^ + $ X s 
HSfeft^tl-So i^T, £CDPTS_Po u t_e n d 
(2) CDBtSiJT-a^T-T^T 7 ^ KS.fcf^ + frST.* 

^□•9^z i -3t»^7 r -f7.'5'2^e > ^aj*ns pts 
_p i n o) (Dftmvm^mi&ttftz^y&t:?** 

^PTS_Pout_end (3) <DB3£iJ7*5*$l7 
[0 0 4 7] AV7P^7i»- 1 fr6AV7P 

•?~5A-2^x^-yys^-r^ii^ Avya^i*- 

1 £D7T>h^tf->^^(DS^7B#S!]T^i)PTS_P 
out_end (1) <h, A VZfaO'^l*- 200jS 
tf^^-V©«^!6^JT»^PTS_P in (2) t 
l*. HBmt-Bl-r&c: <t<fc>5: So $7c. lOWC* AV 
7 P ? '5 A - 2 6 A V T^P ^ A - 3 (C X * v 7TS£ 
"T^lf^ AV7P^7A-2©7^h,'S^ftWS 
jf^7B#£ l J"?£ ; 5PTS_P o u t_e n d (2) 
A V 7P -7 A - 3 CD-f £-7 ^ * ©a^BBJ&^JT' 

$5PTS_p i n (3) <ttt % HKjng±-8rr;s;r<!: 

to *\ to h&¥<7*v<Dmmm7&mtte-?rzft 
tjujftxen^o STc^PTs_Pout_ 

end (1) tft-orcmiCi*. Z.CDST Cfr*>*7-b'y 
h»t5*STC_of f set (1) P 
TS_in (2) iCtTjy^etlSo *tc, STCtfp 
TS_Pout_end (2) .hfc-s/cBSlCli, CCDS 
TCfr%*7*iv h«t!5:5STC_o f f s e t 

(2) MBZtl. PTS_i n (3) lcWV&?Letl 
2>o &33> CO)*?*"; 7"7 h^ffliJ^P^/* 

<DS*»tf fBlc^T*-tx^PTS_Pout_endi:, •< 
P ACDS£S>JMf $B tC^*n3>PTS_P i n £ L 

[0 0 4 8] ClC0J:3lCX*-yy^B#lcfc^T, >X 
xAS'fA^Py? (STC) £7"} h^ffliJ^Py-^A 
cOH^J?B)1fflBlc^Jti^pTS_Pout_endfr6-1'>,'S(iiJ^ 
P ^7 AC03£$'JiSHffSBK^tt*PTSJ> i n'sfctfj y » 
^IScliilCcfcoT. *gifc<7>AV7°P<75A:£->-AU7x 



[0 0 4 9] &3b\ ftT^X^lCffi^tlTt^A V 

-7"^ L.om^m^^^.-vtfmmt^z. tic* v. 

^IffB^^tSPI 2lCd:y^fig*tl> AVyp-7'^ACD 
«S1ffB<tLT7t^X'7 2lCfB^?nS. CO^-plC 

[0 0 5 0] 7^7 1 VX-7 2±lCfB^nTl^ 

&W1tX MJ-A<hs A V7 p P^'5/*CDdecode_start_a 
ddres&tfdecode.end.adresstCDKI^lCO^TBi^t" 
•So E4K, <>*Jijyp-?^A6^$+lSAV^P^ 
^A^T'-OKD^S'fbX MJ-At, ^CD^SfbX MJ 

TO hj5M7P^Atfg£;ft;5AV7P'7' : 7A:7 7'-f' 
ll<Df>W.itX h 'J - At, *<D&MitX h 'J -U<J)lU 
VT KbXtWK^^-r. EM&tMISCO&ll] 
CD«ll*li. A V 7P^7^77-f yl/rtTCOT 7 KUX^r^ 

[005 1] *>j5ffl^n^A<DS£(M»1t«lcip^ 
ttTt^Sdecode.start.addresstix IS) 4 lc^?"<fc 5 lc> 

t*?-* £•*-=? * tco^-n^nTJi^-r 

SC<h#T*So decode_start_addressliv «f 
V^ffl'J^P^ A£^t? A V 7P ^7 A7 7 -f/UCD5tsi 
7* KUXTS^f irst_byte_address;!) N 6CQ;t:7-t:'y h* 
£ LTSJn^ fi£o"c\ fcTx^-x— £CDdecode_start 
_address^^fvideo_decode_start_addressCDffifBlc3j 
SM°>y<7 (packD jb\ >^ffliJ^P-7^ACD5feBie-7 
^■V P f i r s t (la^CD I n2) CD^-ffi^ttSg 
«3C0/\°'y7<!:^So f LTs ^X-Sffl'J^P^ACoJtBi 
kf ^ +• fcf-7 -v 6\ C cov i deo_decode_start_a 
ddresscoffiglc£S/\°-y-7 (packD J-X^CD/\°-> ^lc*S 
*A?*U -O^tf^^^ Pin I n5> 

^SfS^CO/N'-y-? (pack2) 6^6*g*fl^nTl^» * 
/ex X'f ^" ^ CDdecode_start_address^-^t" au 
dio_decode_start_addresscoffiglcfe^/'C , y -7 (pack 

3) » % p i n (Dm^m^m (PTS 

_P i n) lCS^*tl^7|--5 : V7r-7 ; -^^a$nS/\° 
•y-7i:^:-5o ISI^Tt— t**?— $ W^X—t-' 

^.^ (n4, n5H) I^CS^CDT#^x^(Dtr 
■7^V<»:|5|^LTB^nSC:i:*^LTt^. ^*>x 

<b*?ToTt N ^:t N CDT'v decode_start_addresslC^*tl 

[0052] to v&m?uy^u<j>m^w®'8m\z7js 

*tvSdecode_end_address(i^ 115 \z.ttC$ &.r>\c^ bfx 
^ t 1 ' - -7 i: * - =r ■< ?|- 5 s - £ 0)* ft^tiTSSr * C 
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t&TZ&o decode_end_address&, mZtf. 7"? K£ 

bX7fe-5first_byte_address6 % 6><0?|-'7-b-y hS.il L 
TjS3rft£> 0 Sf^T» tf^^"^— £<*>decode_end_addre 
ss : &^'5"video_decode_end_addressCDi5!tglCfc.5)/\°'y 
(pack5) *>\ 70V&M7*u'7 : 5>U0>mm\Z7T J ?P 

last (@^<dbo7) OT-ztf^mnzmma/i-y 

**fc??7^ P I a s t <h7"7 V Poutitf 
— St L Tl^CDX 5 * v i deo_decode_end_address<7)ffiMlc 
&2>/iv<7 (pack5) STlCTT^h^tf^^+Pou t 

decode_end_address£^"5~aud i o_decode_end_address<D 
•ffi^lc2&&/\°-y5' ( P ack6) A\ 7"} r- ^d7=f-^ P o 
utcoa^7B#^J (PTS_Po u t_e nd) ICM 

[0 0 5 3] 061c, ^7 :; <X'57 2±{clB^n 

Tl^£»bX h 'J-U<DJW r-7 7 KUXt, $5AV 
? '5 < T )decode_start_addresS r >'decode_end_addr 

[0 0 5 4] A V^P^Ali, c!C0ll6lC^-rj:-5 
IC» v i deo_decode_start_addressjb" 6 v i deo_decode_end 
.address^TCD-awti^T 1 '— 9x &r>\ *<D—m<D 
tfx^" 5^— £ icfctfST aud i o_decode_s t ar t_add res s 
6aud i o_decode_end_address$ TO— S©^"— x •< 7 s 
— *#SSHe*ft*. ttT^X^lCfBS^ftTccfx* 

[0 0 5 5] g=/c. X7'(X<7 2±lCsm&HT^2>$> 
Wbx h'J-z»*«Wir*»/<y^tt» AVZfcKf^L. 
7 7"r/UCtttt*ft*. AV7 p Py , 7A77'<;Ht ED 
7lciiVr<J:-3lc, "do~while" 

*u cKD^iciaa^n/c "pack" tctfr^x-^&tM- 

-tV fS&Sf^Sft*. "do~while" Jc^lCfB 
ai^n/c "pack" Id*. "pack_header" &l>' "PES_pac 
ket" tffBizBSftTl^*. "PES_packet" rtictt. "pac 
ket_header" "PTS" <hx "DTS" <fc, "packet_pay 
load" <t# ; BBaj*tlTl ,, ^>o Z.CO "packet_payload" ft 
It tT^*^-* XI**- 7)-7 r -'S'*^$ft* ft*. 
[0 0 5 6] ftxV X-7 2±lCfcJ\ ±IBAV7°P 

tffB6 ,! iBa5*ftr ; :S^ymi'tflB7 7'-<;l/ (playbackjnf 
ormation_file) ««IBS*ftT^*. CWSStipiS 
77"T;l/t*. AV^P^ASlCfB^ft^o "T^ft 
•6, 1 V^P?^ Aloft LT 1 -3<0«SS>Jffll1Sffi 

A^IB^?ft*c:<t:<5:%*, 

[0 0 5 7] Z<D<t;?lZAV7'n<f^JU7 7'(>l>JkUn 
£%mm$87 T << frlfftir 4 7,7 2 KIBii^ft, cfflA 



-< X^2 6^0!^as-rc:<i:lcJ:cTx ^JScoAV7°P^ 

7 A=&g§*ai L->-.kuxu:x*-y ^n^-r 3 c 

[0 0 5 8] a-Wd(7)S*$'jmi1f?B7 7"f;U 

^M-r^CtlCcfc^T, ^fc&AV^P^AfcfMK 
U XT*X7 2[Z?THCiZmZtlTl'>Z¥ : r*7n7~ 

: ?u<omk*'i7 7z.tftT°i*z>» a&mmm*. a- 
+f frecomftAfjicifocTn tntm fsra^-fbsp 1 2 ? 

£j#T*-ft, KT : <<77 2<Dm£.ftmm®7T'(H'tLT 

[0 0 5 9] O^IC, ttTVX^OiBSilS^ggl <Dit 
[0 0 6 0] M^gl Oli, Bl 9 icjjVTJ: -51;:, /\"-y. 

77-6 (mi) fr%m&-t£nttT* : ?-7t.*-T'< 

* =r— 9 £ 6 & * tT— $ *-m#,M? z> * •< > 
/\>77 2 1 x+^^B^tcT"? h^ijyn>7^ 
ZxOe-y hXh'J-^-f>/h77 2 1fr6lfe*ttJ 
r^1CT)5TgtgP2 2(!:x X^-y^B^lc-f V^ijT^P 
^^©tf-> r-Xr-'J-Z* : &^'r>/^y7'7'2 1 
*til-rm2©»liSP2 3i, SI CD»lta5 2 2Tl£*tiJ 

'J-A<!:lC7Til6-r*mic T J^g|5 2 4t, m2CD5j||g|5 
2 3Tl£*iiiLfcA V7P^7i,©i;7 r-Xh'J-A^ 
^SiJT^UBI^.Tt^lf-y r-X h >)-U£.*- 7* 
Thtf -y hXh'J-i*i:lC^ltf *m2(Ot7J^H|52 5<t£ 

[006 1] 101*. Ill 1 a*U&8P2 4 

1 <0e7 r 7h/^->7 7'2 6<«:, mi ©t7)gsgp2 4lc<i:y» 
ftfcTf— t^-t tf-y h x h 'y -/»£*g*ft-r 1 (7) 

t-T^*/<77727t> Sg2£>t7J&gP2 SIcJcUtJ 

St^ft/ctf^tf'y r-Xh'J-A*^-r*m2roif7 :; 

7)-/^y7 7'2 8i:, ^2 CDt7J}^g|52 5 IC J: y#»*ftfc 
t'-T v r-7. h iJ-L.Z#,WirZ>&2<D*- t-< 

?)-/^y 7729i:, ^ 1 ©tf^/W 7726 IC^* 

ftTt^tr^tr-y h'y-^^ifi^aiLm^-r*^ 

1 (Dt; 7=^^353 0i:> Ml ©^-tV =*M''y7 7' 2 
7 (C«$ft* nTU^*- ^-r^-bf-y hX h V-U^m^ 

ttiLmm-z&io)*- 7 s -f*a<MP3 1 «h. ^2©^ 

ffti:777 2 StcffitttfftTt^tfx^tfy hX h'y 
-lx*&i?i)iL'l&^-?Z>m2<De : r*'<3.^$l3 2£, ft 

2 CD?)— tV ?T/ ^y 7 2 9 lC«$fl*ftTl^^— x-f 
^rt;''y hXMy-A£tfc*iHLffl4rr*ft2ro:>r-7 i y 
*S#g|53 3 t^^TL^o 

[0 0 6 2] S§gI10«« ftKDfx^ffi^ 
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gB3 ox«:Sif2<7>ex#ig^a5 3 2icj;y'ii^s-n/ctr 
t^— s? £tj) y gi^T^as^gtc ta 73T zvmtm ft 

7jg|53 4,»:. 9f\ 0i*-T 4*11*93 IXttlS 20)* 

-5V ?Ng^SP3 3 K<fc y S§?nftt- ? 
*t7jy^^T51-gPgglcai^-r5^t7J«5aj^g|53 5 
<hs W^t7J«!ttl^g|53 4S^|SWJf5til^a53 5£$iJiSl 
LT fcfr^x-^&tf*- S»tDiii7DS -f 5 > 

?'£WT&fi^$#P8l53 6<h. C<0gMt0**|5WHI 
ft^l.v'XT^'riv^P'y^ (STC) 

10 0 6 3] /^>A'y77 2 1 Ktt, 1^77 6 (0 

i ) fr%j<v<7 mtirtr&mitttirc \f:9* * stf* 

-tV*^— 5<Olfy hXhy-A#R i n(0tf-yhU 
-H'Wgin?>. CKDtf-y hXh'J-Mt MPEG 
27 3 ^TffiiSft^fc*ttfc7 1 '-- S»TJB^<, >/W 7 
T' 2 Hi, £ <0 tiW 5 s — £ Rtf* - 5"- £ tf£ 

«^b*nfetry hxhy-A^^-r^o ctoif'y hx 

^FfriEtO* -f 5 VSTpj* 1 OttgiSP 2 2 Xfctm 2 CDttSt 
HP2 3lCj6$lii?tlS„ ^©^0/^77 2 11*, g 

[0 0 6 4] C(0^-f>/^yr 2 1 IC«\ il 

? 7 A&tf *f smk 7°P y 5 A© 2 0(0 A V :7"P U 

1 ictssfl^n^o 

[0 0 6 5] mi <07>gtSB2 2Rtfm2<07>S§fSP2 3 
13\ ^mVctSMz £t* =t- £ TkXS*-=r<< * 7-^(0 
fcf-y hXh'J-A^ *4>rtv77'2 IfrSRou t 
(Dtf-y hU-h-Ttfe^-dl-ro mi C0»gta52 2M^2 
t07jStSP2 3tt, ii?S?H£B#lCli, ^Ttlfr-lD<Dfrtf 

mio»^gP226^'r>/\"-y77'2 1 ic^sftirn 
^<o e 5 s - * stf* -tV * 5 s - * to*** m 

U m2<D»g6SP2 3^-<>Ky772 1 Kte^n 
Tl/>& 2 OtO A V Zfn <?=,U<?> o^y^^M^u f=j 

r. m 1 0TTiaigp 2 2 sum 2 ©7jiita52 3 ssi&j 

©9$8 (HI) 6^6«$g^n^S^!fJffil1t$8lcS^*. 
X* -y T'S^lcfcHt^ tr^*^-* Stf^-x-f *t 
-tHDmZitiLZft?,, 7"} h^#j7 |, P'7" : 7/x 

tOS£$'JfflHi$B(0«!is*fcf?^P I a s t<^'T>-7 r -y-7 
X (P_last_index) "P^y^mzfa^f^L^aym^mm 
¥k<J)*<y&>\Z'7=f- J vP i nn^OTyVX (P_in_inde 

x) ics^*t6*aiL^T3o m-\v>xm®22 
t^y^mya^^m^ftu m 2 (07>gta52 3# 



&x$&mmm?z>A v ^p ^ ^u*xnw\T*>&. 

[0 0 6 6] mi <7)»gia52 2«tfe$tijL/i:7"7 hMifll 

t'p^wh a)wssa52 4 tc&aiu m2<o^sngp 

2 3 ft Ltc<< y&WlZfn f=7 2 CD^ffiSB 2 

stcitiaj-r^o s/c, mi<D#maP2 2&o : 3g2(7)7j-§s 

SP2 31*. 7"? h,^iglJ^ , P'7"7AS0 : '<>^fllJ^ , P'7"^ 

*m u c:<D->7TA'\y ^a^syffiisP3 6 icisai-r 

[0 0 6 7] mi 0)t7Jg|gP2 4SO : m2©^SP2 5 

y-AicTjgt-r^ m-\<Dwm®2 4iz&vti%ti!?ftrc 

lcDfx^M-y7 7'2 6tCiMS±i*tl^„ mi<DtJJjftgi5 2 
4 \Z J: y nfcT 7 ^ YiSMfU <f^L,<D^-7-< * 
t-y h^H'J-A«. mi£0?|--7 :r -i'^-/^-y7 7'2 7lc 

iittiTt-ti^c m2(Dtjjjftgp2 stc.fey^nxt-nfc-o^ 

ffiijyP^AWtWti'-y hXhy-A«, S20)ff 
*/^'y7 7'2 8lCiMtli*tV^ < , m2<DH3]ifia52 5(C<fcy 
7>H*n/i:'f V^fflijyP-?^/*©?!— 5*-f *tTv h 
y-A(*. m2<D7j— 7<t/W772 9lCiMtl3*+t 

[0068] mi0t:'T r ^-/^'y7 7'2 6stJ : m2<7)ex 

:*/ ^y 7 T 2 8 it. tft^tim 1 WtTJBIglJ 2 4 &tfm 2 

©«Bia52 sfrs^fc^ntetfT^bf-y kt. hy-/»^ 

mi 0tff*/W7 7 2 6 lC«!Ssfl*+Xfc 

eastern 1 to ex^-ffi^gu 3 oicfe^as^n^o 
$fc. m2<otf7 t >j-A-y7 7'2 sic^i-n/ctx^-t: 
•yhxhy-^ii. m^O'St^s.y^Tmm^-^m 
micrn 2 <D¥7*m^® 3 2ic^aj^n«.o 
[0069] mi tt-T-i*!^?? 2 7st>mi <o 

*-7 :r 'r*A , -y7 7'2 9li. ^-tl^'timi tO«JJSa5 2 4 
RO : m2<OW«!SP2 5 6-e«$g*n/c^— ^V^-ti-y h 

2 7 K&Wi-iEntt- 1 ? hXhy-Aliv P/rS 

(o^-r 5 yyx'm'g.OT-vm.mz.'m 1 o^-^-f 
^353 1 icjfe^ttiTrnSo micD^- ^^/^y 

7 7'2 9lC«$fl?nfi:t>t— y-fTl-lf-y h7.hy-/* 
mS<0^'T£>^Tf^t0x-'S'»Slcm2(D^— 

[0070] mi obr^fk^ao oaifm2<oif7 : ^ 

ffi^gp 3 2 tt, MPEG2 75 jCTEiSS^^{b?n/c tf x 
7)-tf-y hXI-y-A^S#U 7 r >>^yU(0W^7 r -'S'* 

^■r?>o citomi to 30 sum 2 © tf^ 
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mm® (DTS: Decoding Time Stamp) IC'&-dT. &¥<7 

[oo7i] $fc, *i ©*-x-f*a«8P3 1 sum 
3 i sum 2 cd*- 9-.<7fm^m3 3iz,kvm^nfz 

[0 0 7 2] B*^^tli73aJ3 4«, mi <Dtfx*ii*§ 

as 3 o ic j: y nfciwi^-r > x«m 2 © tr*a 

■WCttW6ftTt"»*W£ffi73©B*IBIWiniW (PTS:Pres 
entation Time Stamp) SfL/c<t*lC, 
■V^tb73-r«o d©B*^t7Jg6aj73gP3 4Ci. X* 

£ fcf -57 ^ + 1 -f □ V=y UOM Vj£ tf * 9 \ £ CD 

mmw y <f s x^r y ^=&fg 1 <o t 
^au 3 o e m 2 <d t: 'xTt-a^gp 3 2 «^ y six. 

3, ft 33. 0MIH!)&di7Jtt3 4lit $ 1 <7>fcf xg-flHW 

3 o^-rv^fiij^p^/xtDtTx^-tfy h;-/*£ 

fS5A,X-<-v^^m2CDtr7 ; >|-a^g|5 3 2»6I1 
[0 0 7 3] WI§t7J^[±57ja53 5tt* Jft 1 (7)*- 5 s * * 

*S^SP3 i icj;y^*nfc^x-^xi*m2(D^— 
t=v *ffl^aJ3 3 icj: vm&MtmiaT—. xoi^fn 

73SP3 5tis Wf^t7»Sm73g|J3 4^ai7J-r^M!^^— 

«»HJ*»3 5»» Z*y7W5fePSlca3l^Ttt» T 7 ^ h 
jS*^p 7^7 ^(DT 7 * h £fcT* 9- * i: -f >ja«y □ 75 

-f7f*no*-TY*fiW3 i«y^e>m2(D*- 
^■<tm^3 3Ws«]yaix.*. ft&\ waj«itU7j 

SP3 5*>W1£W}i!!fctJ;Da 7 3 4 t|S|«lC. 11(D^ 
*'<S^SP3 1 AWiSfij^p^^^Tt— x-f **bf<y 
hT. HJ-JtCflWU 12©t- =r^^m.^U3 31} 
70 hjSW7n751*©*-7 s -f *lfy h^h'J-A^ 

^fip 3 3 m& e sg i v>*- t<< *a#gp 3 1 m^w y & 

[0 0 7 4] 3Ub«OTBB3 6«s WiSiJ©g|!8 (H1 1 ) 
S T C IC*^, W^}§!tb73a5 3 4Ktj : #P 



tJJBSa373SIS3 5 (DBfc® x - 2 Stf^/S x— S» CD fcb 2) S -f 
= >y<D&lW*fiOo £7c* a^$'JffllSP3 61*. CCDS 
£M»1«l&tf S T C IC*"3*» Qft{fctti1ftli]7]tt 34S 
«MB»di73« 3 5 cDX-f y y »*.WW*S3. 

[0075] mmsm&3 7 it. c<D«#gEi ocds 
*HH«*£**sTc*»£-r*. &m%m®37 
it. ccdstc^. micDex^-m^gpso. m2cDt? 
5 : *m^3 2. SKo^-f-ftafaisi, avas 
20*— ?-f*a*»3 3ic«ier*. sffi^gptix c 

rV^T-9?a§f-5„ $/c. zL<Dmffl®m®3 7 
it. cosTc*«aR»jW3 6ic«aer5. s^nai 

[0 0 7 6] ^fc. d<DB#F^$iJffi)H|53 71*. X+y7*S 
&.<D&<D7 V h ^fflH^P ^7 i»<r6 -f V AIM y 5 A 
'SOW y JftXBttC, B£*iJfBira$B<DPTS_P i nST>*PTS_Pou 
t_endlc«-^$ S T C <D«J »J JftA*?? -5„ 

[0 0 7 7] COI9IBtim3 7ttv SftWlCli, WT 
© J: -5 It S T C CDW y IflTLfcfT? . 

[0 0 7 8] B#ia*iJffllgP3 71*. 0gjLtf % B9(C^-rJ: 
STC*«4«STC«t»3 7at, STC 
»SB3 7afl«a*LfcSTCfi»6W3eo*7-fey hM 

(STC_offset) S-MS-TSMSS3 7 b<t» 4ss?A(CS 
7 alC<fVJK£&h.fcSTC&*-0>££A 
73**U 436?BICMSES3 7 b ic J: y 7|-7-fe y htttftt 

w^ft/tSTCflSATja-tu «B?Ai«8?Bi*wy» 

XTA7D*n/cSTC^!li^-rS7.-ry^3 7 cift^e 
ft*/\-K«!/aT*3KT*S. STCJ8SB3 7 

att. T 71 ^ K^tJ^P^ACDSC R (System Clock R 
eference, ->7.7 z Z*P#S'JS*#fiS{B) Ic-fey htftlfcS 

«tc«iy*7i6nTa3y» ccdt 7 ^ h*#jyp^/x<D 

T> CCDSTC^T"^ h-S«ijyP'7"^ACDPTS_Po 
u t_e n d<tftofcB$lCs X-f y^3 7 cit. SS^B 
«(cli0yttX.6tU mffi©*7-fey hfll (STC.offset) 
i^^nfcSTC^ai^rSo :w:t'yH (ST 
Coffset) tix 7"l7 hjafflya^5i*©»4«iJflMWI(0 
PTS_Pout_end/)^ 5 -f VjSffiiJ^P ^ 5 i*©W4*jaWHB© 
PTS_Pm*M©L/cfifc?»«c *Lt« STC#££3g3 
7 a W*f37e ^4*? B ffl"Jlct7j y g5X 6*1* t 

niBtfc* ssstsstc^ a*w»3 7 b©ui73fflwcy 

-tvhtftl*. f LTv STC»SH3 7a^6<0Ul73 
filthy -fey h*tl*<t, X-f y^3 7cH 4ir?AffliJlC 
«jyjftX6tls 7"^ h^iffiijyPy' J 5A<DS C ROHBlcy 

•fey n^sTc«tb7ir%. 

[0079] «in»J»ff 3 7 14 % J.X±c7)<fe ? tCX* y ^ 
f}SfeWlcSTC*«y»A*C'i:tc«J:oT, X+-y7l 



[0 0 8 0] 2 1 (C^Sti* 

hU-h?Routit5o S/cv gn©#8fgP2 2fr 
6i5IHi*+l^ex^-t*-y hXMJ-A<7>kfv/ r-U-l** 
RvliU mi (DttgtSB 2 2 ^63Htil*nS?f— 

hXh'J-^©e^ hl/-h?Ra 1tU S1 

-h-fcR s y s 1 tTZo titc. m20»gta$2 3fr6 
jgtHJtt&trx^tf-j/ hXMJ-A<D£-y hU- h5R 

tf-y hXhU-LOtfy hU-h^Ra 2tU %20) 

R i n = R p g m a x + a (a 

[0 0 8 3] O^'tC, C09£^E1 0<DX*vzm%. 

maoi+zmmid^z. mi o~mi 2 icjjvr^p- 
[0 0 8 4] 7.*>yynssas^pjssirs«!:. E1101C 

jJVtX^ •> 7SP1 icfc^Ts Bf R3$'J®>S15 3 7 S T C 
(System Time Clock) 5-7"7 H^iJ^p^ACDS C 
R (System Clock Reference, ->X7 ; A&$£iJS*#S$ 

[0 0 8 5] li<Xf'y7SP 2lc£^-t\ SKDtfx 

ffiijyP^'^/ACOStf-J'^-V^DTS (Decoding Time St 
amp) izm-oZ'^TZ* f LTs 3^$'J» 3 6 6\ 
Wi^tjj^a?:a5 3 4^$iJ»LT> «^ttfcfcf<7^£ 
^tZtft^-VCDPTS (Presentation Time Stamp) lc 

[0 0 8 6] ii^<X5 L -y7 p SP3»Cfc^T, -O^ffiiJT' 
p^Z*tfSg2(D£7 r ;j-M - y77' 2 8 icteSrt* tiTl^ 
^<*i ^6 s ^WKfr-r^o '©7?77S P 3 Kfc^Tg^ 

2 0)^9^1^^ T 2 8(C*SiSsft*tlTt^^Ji'n-. X5 1 
U/T'S P 2lCSt»> 7fy7SP2~7f77SP3S 
JSy^-To — 75v dCDX^-y^SP 3lCj5L^T#^m 

*M#e>nfc«^s -rfc^-s-r >*m\yu v^l^m 2 <o 

^7*1^^7 2 8 iCftSrt* tlTt^li^ Xx'VT'S 
P 4 IdttJ. 

[0 0 8 7] 7f7 7S P41CJ5^T, mKDfx^^t 
#BP 3 0 *\ SfM CDt'x^-M-y 7 7- 2 6 e>7"7 K^ffi'J 
yP^AOJtf^^-V^gg^aiLTs 7"7 hiSfiJ7 p P'9' 
^Aco^tf-i'^V^D T S (Decoding Time Stamp) lc 

tU^§P3 4^*iJffliLT. a^^tvrc^^A'^^iS^ 
ft©PTS (Presentation Time Stamp) (cS^^T^ 

7f<r^o zntt^ic m 2 05^*^353 2 1>\ se 

2 0) t7*/ b77 2 8)bS-f V.^ffliJ 7P V^UCDe? 



»gg¥ 1 1 -2 2 0695 



#m®2 3fr$miU2n% : >>X : rl±'\v Vl>- 
>^R s y s 2<fr*. fit, Rv1i Ra 1&tfR 
s y s 1 (D-&tt^mi ©7py7i*lf'y hU-hRpg 
1<fcU Rv2« Ra2MRsys2C0^lt5S2© 
T^P^Ati^ hU-hRpg2W5 0 Z^lc. Rp 
glMRpg 2<T>m*\%*Wc*Ctu'?=? Lid 'v h U- 
hRp g_ma x<tt"^o 

[0 08 1] Z0)J:5lz&¥>y h Is- Y-*Jim?2>£. 
*<OjKv77 21 ft£ tf-y h X h 'J —L<D fc? 

>y h U- h R i n <t, g^P^Alf Kb- h R p 
g_max<t«\ J^iClC^t" <fc-5£:IHH£<t:£:£o 

[0 0 8 2] 

0) • • • (1 ) 

[0 0 8 8] Ki<X7 i ->^S P 51C*5^T, 82 01^ 

3 2 K J: y -T 7p A > tf ? 
t©I§^7L/c)!)^5it)^W5o X5^y7°S P 

5 icfc^TS^^ifsnrcJf -r^fc-5M2(Dfc;' 
x?r^aP3 2 ur<fc y r-vcommf^T LT 
u^^ll^v X? ;, y7'SP6U:itt>o —75, ccox^ y 
p 5icj5^T#s^*M# enfcJt-&. f&fc>-5> 

El 1 1 IOtVTXt^T's P 1 Oicittr, 
[0089] X^U/T'SPeiCfcUT. STCWfiii:, 
T 7 1> h^ffiiJ^P ^"^ L,C0B^$'Jfflllf $8lC^T5rn^PTS_Po 
ut_end<t^i±®U 7"7 h^fflijyP-?' ; 7/*©7"7 r-jStf 
^^•VOa^^TL/c^^^A^WIK-rSo C©7t 
77SP6 ^^:fcl^T, STC tPTS_Pout_endi:6>— Bc-feS" 

y. xx^7 p sP4~x7 i -y^'sp6^yji-ro - 
^Ei2 ic^-rx^-y 7sp2o icmtso 

[0 0 9 0] CHT\ ±§aX7 1 y7 p S P 5lCfct^T#S 
AtD-f tf ^ ^ V>mm$&7 L fc d <h £jf* LTt^ 

[009 1] cniC^U ±IBXt 1 v7 , S P6lCfcl^T 

tc, O^y, 7">h*tf'>5 1 ^Pou tc7>a^*^7L 
Tl^lct^frtee-r-O^^^-vP i ncT?^*^ 

7"7 h,'S0ij7 p Py5A6^-<>^aiJX°P-?'7/*^ 



(12) 
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[0 0 9 2] VIM. •'-lxlsXn£.tf?Z%m-££'>- 
[0 0 9 3] *s-l±lsXU£.tl i '<7VmZ>ViM?<D 

wmiz-o^zmwr&o mi 1 ic^-r x^-y^s p 1 o 

+ £ f c p tf * * + a r> 5 o c <d 

* imt. K£»mm wcs* nn^pj n_typeicg-3 

**r-5C ZCDXTyZfS P 1 OlCfcl^TS 

©ISJ*iW§5ftfc«^ *£*>■£> *f tfB 

ZOXTvZfS P 1 0(C£^T1t£lttll#ft£nfc* 

^ -r&to-s* -ojstf^^^*^ i tr^-^fctiPt? 

^•VT'fc^Jg-^ Xf77SP1 1 icitfc. 

[0 0 9 4] Xf77SP1 UCfc^Tv ^Ot??"* 
«^SP3 2/A <f>jatf** + #S*fl> I 
li P t?? * * £ TOP^W^ 2 CD t± It 5 * / \" * 7 2 8 

P 1 1 fr6Xf'^S P 1 2lCjtt?o 
[0 0 9 5] T.T- y-fS P 1 2lCfcl^7\ STCcDfil 

<h » t 7 * h Ati iu ? ixcom^mmm m ic^* pt 

S_Pout_end<t^Jt^U 7"J K^ffiiJ^P-^AcDT"} f» 

£ -v omijkimj Ltd? a •? *o c co 

X?'>7SP1 2lc*3l^Ts STCiiPTS.Pout.endt^ 

3tCitt> 0 —75, £<D7.TVZfS P 1 2lC*»l"»T* ST 
C <kPTSJ>out_end<!:#-l!rU tt£ISXtf»6n^* 

Xf7 7S P 1 4lcJttr, 
[0 0 9 6] Xf7 7S P 1 Sgl CDlfr* 

«^S153 0 t>\ Ml <D£ir#/$V •7 7 2 6frib7"5Y& 

•?^/*CD& kf^^-V^DT S (Decoding Time Stamp) 

icfto-nt^-r^o f lt> mmm®3 6t>\ mm® 
«ai*» 3 4 «isy» lt» a^Trtifc t? * * * mm tf 

•J't^cDP T S (Presentation Time Stamp) (CfitoT 
mint** ^>j£fflJ7P?'5A(D«^£LTVfc 

CDX^-y^SP 1 SfrSX^-y^S P 1 2(CSU4H1« 

[0097] 7t'^SP1 4lta>l/>T, BUHSUffllSB 3 
7"7 HSitr^ + fcftjMSTUfcEWlC-sacy S 
TC^PTS_Pou t_endi4ofcS?tc, 

^ * t&Wts?* S T C cDfiM^-f v jSHBCTn ^ act) 
PTS_i n£0fS(fJ-tr-> 

[0 0 9 8] Sw<7.5 L >^ p S P 1 5(Cfc^Ts Sg2CDtf 
T^tiWW 3 2 Jb\ m 2 CD lff^A7 7 7* 2 8 6 -< > 



DTS (Decoding Time Stamp) lcS£-QTi!^t"&o * 
LTx S^$iJffll8P3 6)b\ ^t7JgSHi73glJ3 4^$iJffl!L 
Tx ig^£nrie?7^££l£t^^ + CDPTS (Pres 
entation Time Stamp) ICSgoTi^f 5« 

[0 0 9 9] IX±cD«J;-5lCj!aS^f-?c:chlCcfcoTv a 
^M1 0T1*> 7"^ r-^iJ^P^/x^e-OiSffly^ 

p <?z>w\7. * ym^fi 
[oioo] *tc % x*-y7m&c3$vz>>'-.uisxm 
£m7^mK^wm?<DUimiz-?^Tm,w-?2>« ei 1 2 

ic^fXx-yys P 2 OKfcl^T, Zr> r-^tf^^-VCD 

[0 10 1] i<7x77SP2 1 KJJl^T. -fV^tf 

7*SP2 1 (c£l^T5J@RXtfi§eftfcire* -T^fc 
'T>,'Stf'>7 c VCD«^7J^/c^7LTt^UiS^ 
7.7 i >^'SP2 0lCgy, *eiC7"i7h£t:°^7 c -VPo 
u t cdSS5x^?t3o — 7Jx Xf7ys P 2 1 Icfc^T 

m^ff&l LTzm-S. Xf77SP 2 2{cmtSo d<DJ: 

■r $ T-cDpa 7* r> h a e -5- ^ ^ y ls^-t s ji <t 
ic«fc y, ^-AUXf?^3bMTt^#^L^«T-cDf?^iii^ 
cDMiStt^<So J: 5 (c LTl^„ 
[0 10 2] 7.7 i yySP2 2lcj5^Ts Ojfafc??^ 
^CDtf^^-V^-fy/j' 1 I tf^^-^^fcliPtl^^^Tfe 
«/j^'5/j^cDiiaJBr^tT-5o COWBrtt, B^$'jaP1f?B(c 
^*nTL^P_in_typelcS^tT-5 Ct^SS, C 
cDT.^'y 7'SP22 (c33^TSS^)t)M#6tl/c«^ 
■Tftt)^. -f y&ZVT + tfB if? X 
?7 7SP 2 4lCiit; 0 —75s Z.(DX^^yS P 2 21C 

fc^T#SSe^3bM#6n/;:Ji^ *%to-5, -<>*e^ 

T^tfl tf^^^^/ctiPtf^^-VTifeSli^ Xf7 

7SP 2 3lCjti&o 
[0 10 3] Xx77SP 2 3(t*5^T. M2cDt;"7 ; *- 

P tT^ ^ ^ IE TcDP^CDm 2 CD ti^*/ ^777 2 8 IC^S 

P 2 3 &67T7 7SP24 Kittr. 

[0 10 4] X5 1 'y^ > SP2 4lCi5^Tx BtPa$iJ®a53 
7 3b\ -< >£ tf ^ &mm?Z S T C CDfit^'T V^f y 
77"p-?^ACDPTS_i nCDffilcy-b-y r-TSo 

[0 10 5] I<Xf77S P 2 5K*5l^7\ m2CDtf 
^S^SPS 2h\ &2<D¥ : r*/Sv77>2 8fr<Z>'(> 
^ffl'J^P -J* ^ ACD tf ^ ^-^ ^Sc^iii LT, -T V)g*7'P 
^/^CD^tf^^^^DT S (Decoding Time Stamp) 

Kfi£-DTifi*rr£, LTv a^sijffliHi5 3 6t>\ wmw 

■J'^A'CDP T S (Presentation Time Stamp) ltfl£oT 



(13) 
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[0 10 6] tU:<Dcfc5lc$&JI£*T3c:<fclc«}:-DT\ it 
[0 10 7] COJ;-5lcit#ggl 0f«« 
T*S**&»CW\ STC*Wyjft*3i»!8^<H«*a 

[0108] -on\z. s^ggi oictufzm^Jkvm 

^tD-X5>yiCO^Tv 013 (A) iCjjVTcfc-p&T' 
■*> h ,"SfiiJ^P ^-5 A=£ Bo7« TNPf£ LfdST.* •> 7 U 
-f >j£« y P JU<D P n5* N 6 m±? ZmttmizWPn 

[0 1 0 9] g|1 t0t'x^-a^gP3 Oti, Ell 3 (B) 

fcffi^U B§giJt-iTB 0 7 (S$ltf-?^-vP last) 

3o — t5. »2©fc*:T f ;j-a»W3 21*. 01 3 (D) [C 
7F.T <fc -3 Kfl#£"J t -6fr S«*-f >/5ffl"J zfa f^Ulk'fe.^ 
U BtSiJt 0 TB n4 $T(Dit#^$?^i)„ I 
n26 s e>B n 4*T<OP^tf-5'?VlCO^r« I SU'Ptf^ 
^•VCD^cD«^i7t\ Btf-?^A'CDig^*t : T^<T 
tJ:l^ dtll*. I n 2^eBn4*Trop^a5tf^^Vt*a 

zomo 1 su-ptf-S'^-v^^Pns (*<> 

[0 110] «^g1 Ott, 013 (C) \Z.7T.-?&0 

^OPTSlCftoT^jvr^o ^LTT"} hjStff 
Pout <Z>m7jibm7?2>9Z$\ t ofcfcUTv S T c * 
PTS_P i nCOmc'J-tl'y b-TZtt'tlC. mi 3 

(e) icjjvr^-pK, m^nrc-o^mya^^ju 

R i n-Rpg m a x 

= (Rpg max + cr) — Rpg 

[0 116] ^<>/t7 77 2 1tfaff© 

ttMTPfcy, SHUT 1 i:|l)1ilC^1 <Dtrx^ffi^§P3 0 
#7"^ KSfljyP^A£«^LTl>£#liT&i>, ^ 
-f>/\"777 2 1 frSOtitfDfcf'J/ hU-H*Rpg IT* 

[0 117] S8F^T3ti. mi<7)tr5 :; ^ffl^a5 3 0^7' 
^hj5<IJ7p?^£^LTl^<L<>:*>K> m2£Dt-r 
3 2*W>*0iJ^P'7*7A^'iM#LTt^« 
Rpg 1 +Rpg2-R i n 

= 2 x R p g max— (R p g_i 

= R p g m a x — a 

[0119] *-lt> mmr 3&<E>mmT 4icfrtfT. 

X+y7"MW7fctl5, 
[0 12 0] J»!BT4tt % &2<D£ : r*m^ffl3 26V 
>£ffiiJ7P?^/*£«^LTl^:|*!?§Tfc£o £©<{-.? 



[0 111] Z(D<i:olcm.^RZfmmT^Ctl,Z^-o 
Ts it^MI 0(ffl1 3 (F) tc^"TJ:-5lc, ?7h 
^tf^^^t-O^e^^^^JS^LTa^L, 77h 
^P **/-5 ^ t -< ->&M 7 P -7" -5 A£ -> -L, 1/7. ICS 

[0112] ^ic, zf mulcts vz* -omv 

7721, Ml<Dt-r^/ < .^7 7'2 6SU : m2<Dt; - 7 r ^- 

7 7*2 8© try h &Mm<rm.mz-o^Tm i 4**8 
t^TiK^-r^o 

[0 1 1 3] Ell 4 (A) li, ^-<>y<777 2 1 K*5 
VZ&mibT— ZWv hi&«**SLTt"»*. c©tf 
yf* ^-f>/h772 1CgIT'S5MB_ 

s i ze^O^Tf^TS. £/c. H1 1 4 (B) 
«s ^1 ©fcT^-t/W?/' 2 6lZ&l,tZ>7y h^ffiij^p 

Tt^o Z.<D\dv hd5Wfi«x Ml <Dt-T7 : '*A'->7 7'2 
6C§lT$5VB1_s i z e fr6 O^T^f 
GMilClB14 (C) te, m2CT)tf7 :: ^-/^^77'2 8 

2©e^;tM ;/7 7'2 8CD§iT&£VB 2_s i ze 
freOtDF^T^frr*,, 

[0114] wsT i si WTfvmms o&t 

>/^777 2 1 #e©ai;>7fc-> hU- HiRp 
g 1 <t^y, ^'T>/^y-7 7' 2 1 \z3sVf2>$>mk=r—* 
<Dtfy hfiWSt^ ^•<V/ f 7772 1 d^fFlC^^S 
TR i n-R pg 1 CDU- hTJiSDLTtKo Rpg1 
= R pg_ma xW^lCliJjnb- H4*/J\taU, C 
©li-g-© fcfv hi5WacDtg*DU- h«s WT©^; (2) 

[0 115] 



_ma x = a • • • (2) 

HST&*. CCDi:*, y-f >/^77 2 1 Jb^ea>i±J^-J 
■> h U- H*R p g 1 +R p g 2«t5tl, ^-f>JWy 

t 2 i icj5tt£-£mb5 r -*<-Qe : y k ^111 Rpg 

1+Rpg2-Rin©l/-|-T'M , J>LTLK 0 Rpg 
1 = Rpg2 = Rpg_ma xO«ttK«'J>U-Hi§ 

T<D5t (3) (c^-r*3lC^:So 
[0 118] 



ma x + a) 



(3) 



^1">M7772 1 6^<7)ai77tr^ H/-HiRpg2 

<t^y. /-r>/\*7772 i {c-6its^»b7 r —3'0Dfcrr 

y hd&WS«^-f>/^'>7 7'2 1 ^SSWc^^^TR i 
n-Rpg2(DU-KTtiftPLTU<o Rpg2 = Rp 



(14) 
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<d£v ht&^scDiijpu-H^ btf<&sc (4) ic^-r 

R i n — R p g m a x 

= (Rpg __m a x + a) — Rpg m 

[0 12 2] J8figT5t±, *<f>rtv77 2 MfimtfO 
ViMT&V. »HIT4tnWcK2(Dt;5 f *a*»3 2 

y;$y77 2 1 A^SOUl^tfy H/-httRpg2?S 

So 

[0 12 3] C.<9J:3[C* fflBT1-T3te^rbfy h 

[0 12 4] WBT iatfT3<D«pB«lCO^ 

[0 12 5] MIT3C9ttHlt, Wl©^**** 

N d e c 

T3= _ (2 + r f f (i))/ 
i =0 

+ d e c a d e s ta r t u p_ 

[0 12 7] StWdl** P f i r s t if*S-f Vjfttf* 
?^P i nSTHca^-TS^^ + KNd e c(D«*fit 
it. GOPg^NtU P¥<7**<Dmm%:M£?Z> 
N d e c = N + M- 1 

[0 12 9] W3T 3C0g^ST3_ma xt*. ±iBiC 

(5) aifi* (6) <ty, iXT<Dit (7) T-^^en 

So 

T 3 ma x 

N+M_l h r 

= £ (2 + r f f [i] ) / 

i =0 

+ decode star t u p 



[0121] 
a x = a • • • (4) 

S««ltCfcttS, <>^ffitt^P^AOS2CD^x*/^ 
777 2 8^<D««fr6<>^Wf t P i n<D« 
§S7S?OBB78*. 9tm¥W*P firsts 

decWi, MnT3amiMaWT0A (5) T 

[0 12 6] 

[ftl] 

(2Xf ra me r ate) 

delay • ■ • <5) 

t. wtosc (6) ?«sns. 

[0 12 8] 



(6) 



[0 13 0] 
[ft 2] 



(2 X f r a me r ate) 

delay ■••<*) 



[0131] llT% decode_start_up 
_de I ay=1. 75Mb i t/Rpg„max ~* 
fe^ 0 Jfc, rff m its i S§(Dtf^^-v^Btf 
^^■V<D&tte> ^-CDtf^^^CD repeat^f i rs 
t_f i e I d»l?*«, if|(D^fttfl$fc 
BPfcf^^-f *<Dw\<D I $fcteP kf^^-VCD r 

epeat_first_.fi eld 0>1B?&£o 

[0 13 2] T 3 (7)SBBTte> /^V/^77 2 1fr6 
M B_s i z e =T 3_m a x x 



(2 



= T 3 _m a x x (Rp 
[0 1 3 4] mmT 1 OBHMtt* *1©Kf*tt(W 

§^-0/^777 2 1 flDty hfiWM0^6MB_s 

T1=MB_s i ze/ (R i n - R 
= M B__s i z e/a 
[0 13 6] C-T\ il«LTX*y^li-=*l»yiS-r 



««*T*2 * R p g m a xCDU- hTv 7 ^ h^J^P 

? ^ UJkl}<< >gm\ If P ? '5 lx<» 2 -D<0 Zfa 7^ 
WnTl^<o *<f>/iy77*2 1 it. T3_max(D 

sb^t 7 ^ h^yyp^^Asr>v>/Sfflyya^^^cD2 
o(D^p^/x^7 7 >^-^p-^rtc#t^r^ 
^~^R*nSo -r^^b-B> ^-r>/\^7 7'2icDsaM 

B__s i zete, IXTCOxC (8) T^etlSo 
[0 13 3] 
x R p g __rm a x - R i n ) 
g m a x — a) 

... (8) 

i z elc£_ST<DPSHT«y* iPIT 1 liWTOSS 

(9) ?s*n§ 0 

[0 13 5] 

p g m a x) 

... (9) 

Lmi ntt, i-XTOiC (1 0) T^*6nSo 
[0 13 7] 



(15) 
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L m i n = T 1 

[0138] xdtvTns.&Boms* jL-vummstc 
%7<wmmm , £im.*i \t. msmtm^ntcTO 

h £ bf? + &tf-f fcf ? ^ * KJ£ UT* * y ;7f?£ 
-T&to-Sv t*fEA2l»1 1 &l.-*f<OTO h£i 
tr? * v Slf-f > ,5 tf ? ^ coffin lets C ft a > h a - 

«HcjscT*au**jwr*c: tic* yx*7 ^s^n 

[0 13 9] diIT«S$U?aia58«, a— tW7"*h£ 

MB_b i t 
= T3 X (R p g_ i n (t) + R 

[0 14 2] TO h£fiJ?a?7Aifl!>&&tk4LTl'>« 

i^0fr6MB_b i t $T^i|S*tt£fc«tf>l;:s&g&B3 
L = M B b i t / (R i n-R 

[0 1 44] E]2l;:;jVf7"? h^«yyp^5^(t*>^ 

Tx 7"? K£fcf?^-y Po u tcDPTS^PTS_Po 
u tiU -?-£>By<D-f VjStf-^^-V previous. 
P i n©PTS?PTS_prev i ou s_P i n £ 
7 l >h,^ftPoutt, ^OwUD-OsS. 

Lout i n 

= (PTS_P o u t -PTS_p 
x 9 0 k H z 

[0 14 6] X*yyS£lCfc^T->-^U;UCB££ 
BvtctblCl&s X + 7«SLou t_i ntefcf'y h 

Lout i n^L 

[0 14 8] CtacttLX* VZf mvzmLou t_i n 
tffcT-y hgffl^L*38T'**Jl^ ^fV/b77 2 
HiE14 (A) lC^-TEr^T3lCi5^T7 7 V'?'-7P 

cc7)/c«67 , ^h^tf^^A'Pou tvmm 

^TBfJS>JPTS_Po u t_end$?IC-f>jaWf 
[0 14 9] MmF8l& CCT)J;-5&st (1 4) fcffll^ 

[oi so] m±o>&5te*iitmmi <omm<omm<D 
¥tT<rx<?0)tmn±&m-\7*it* to bismzra^ 

Uii* Z/]SM7a f^Ub.^2 leffi ^ 

U P T S_P o u t _e n dT'i^TJM?^ h 
iWfttPTS_Pi nTW5*BBtt**l*-r>j5ie 
** + *il«LTdi7rrs<!:£t»fc» 7"> t» 



•••(10) 

»*wnf!isu s^^fj^^^^j^tsaia^as i 7 

Sc7>«S75>£«ittBfl-rSo 
[0 14 0] TOY&MJWp^UV)^ hb-h£R 
pg_out (t) iU ■Ofi.®lZfn? : 7l±<D£-y \- 
l/-H5Rpg_i n (t) <fr^<h. -TXSfliJ^py 

5^h£SlMB_b i KiWTOa (11) 

ens, 

[0141] 



p g o u t ( t ) — R i n) 

• • -(11) 

rs (Ei4 (a) ictjvt est i ) T-fc^tr-;' 

F^LWJXTCDjC (12) 
[0 14 3] 
P g_o u t ( t ) ) 

•••(12) 

Wftpreviou s_P i n <tOB$HST*S*X 
* 'V TlBBtlH L o u t _ i n t*J-XT<7)iC (13) T^*. 

[0 14 5] 



r e v i o u s P i n) 

•••(13) 

(i4) *ffirc?<&mtf&z>o 

[0 14 7] 

• • -(14) 

S_Po u t_e nd/)SPTS_P i ntC'J-fe-v hT 
So d<D£<!:U:<fc»A CKD^^-rX^cDIB^S^^i 

[0151] $fc. C©3fcx-r ^(DfEHPi^ggl T 

[0152] (&2<Dmm<Dmm) o^tc. at&rcsa 
ffl l ten 2 (DnmvmmoKT* x o cotsmm^mc 
■o^Tmw?*,, zo>m2<Dmmv>Bigcm ; r'(7,o<D 

T35 y s c: oa^ss 1 0 immm^^^-r x <? 
1 <»nm<DBmo9t7 : 'fxo<Dimn£.gi^<D±im^ 
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g^i o<Dffimwm£m—<Dffitit&mic-z>^Tte. mm 
[01 53] *fzw*mmLrc&2 0)nm<DBm<Dyi : r 

[0154] ei sic m2<Dmm(Dmm<DftT'(x? 

d£Din 5ic^-ra^gM4 oti, Eiic^-r 
m 1 ronfifiwjf^^Tt^'i- ^^wiB^ws^s i <t>«*§- 
ssi oicft^Tffl^en^o 

[0 15 5] W»«iI4 0l*. El 5(C^-T<t:3tC> A" 

7776 (ED ^e^ss^nfctf^^-^ i^-x 
-f * 5 s - * <*: # e & s &mi t?- * *-mftto? % * -r 

V/W77 2 1 2 WCftMZtltct: 

h7s MJ- A ^ttgrr^tf gtgM 1 <h, #8635 
4 1Ttfe*aiL/cAVyp^^try h*MJ— AS 

MJ-A£»c#|irr*tS!]«»4 2£*iM?LZ 

[0 15 6] £fc, m&B4 0li« Z.*>y7m±&HC 
TO Y&miu9^U<n\*T*\!.v h U-A£*S!i8 
?2>m-t<D¥T*/^y7 7'4 3£, X*y?n£.mc'f 
^jSffl^p^AOtfT^tfy hxh 1>-AS*5*W* 

5S1 CO*- t/?777 4 5£u T.*-y^B^B$(C 
-OjSfijyP^/xfT)?)— ^<7t-fcl-y hT. MJ-A£*S 

im2©+-f.<t/^7746i, 

/\*7774 3 (CfftMS *ITI^£ If •> h7>h'J-i* 
COtT^*/ W7744 fcfx* tT 

y h7.h-'J-A<*:^y^SW#t7]jftgp4 7<!:, Ml 

©*-f-i'*/';7 77 4 5ic^s$rt?nTi^7i--7 :; -i-* 

tfy hXhY-At^cotf-T^tf/W^T^eictS 

[0 15 7] <t#^4 0t;J\ m&m®®>47\Z. 

& i )ty*miL i ~>ttTAti-i!t\%>\£ : r*\Z>y K7.MJ-A 
Sit^T* £7**11484 9 <!:. #J3iffllft8B4 8 ICjC »J 

SWT**— t^^S^SBS fcfxtfr'-SXtf 

l±<7n>y<? (STC) $8£r«ttn»jttlS3 7£«4B 
[0 15 8] ^-fy/W77 2 1Wi> /W77 6 (E 



>A7772 1 (C-^ffi5-tlfc^m^tD^-<5 V^? 
«"StgP4 1 iC^iU^n^o dCD^-f Sl^yVTl 1 

[0 15 9] CCT\ C(D^'r>/^y77'2 1 Kteu il 
JIHfSBSlctt* 1 OWAV^P^AODtr^x— ?S 
ZJ*-T^*T-$ftte!$iZnZ> 0 -7?> X+7 7IS 

ft, £<D*<f>JKy7T2 1 \ZfttoSftZo 

[0160] »ataj4 1 it, zmitsfttcer*?-* 

21iiSRou t®t7 h U- hTtfe^daf. ttgtSM 
1«. Z*y7lf£l5lCH\ ^^^^77 2 1 lC*&!jft 

lEftT^-ro Y-&mzrny=>u<»T-z}i<(>m\y 

3\ CKDttgtSM 1 li, S£$iJW8 (El) fre>#tfS 

7"7 Kj5#J7P?7A©B£iOTtg?B©«&fc:° 
•^■^P I a s tfl)-fVf7^7v (P_last_index) W 
V^fiy^P^^AWSSWIf^BW-rv^tf^^^ p j 

n®'f>T7^7 (P_in_index) ICS^tS^ !iJ LSft 

ttir^o #gfgP4m, t 7 ^ h^ffiyyp^As 
im vmhh^p 9^ Aco^a-ft^-* tc^nn^ 

»j®35 5 i icstn-r^, 

[0161] ^&gP4 2« x 7"5» h^ffiiJ^P^ARO 1 
-f VjjSfl) T'P AW^E- ft^ftic &miti ftT^Z \± :=r 

SP4 2lcj:y»gi*tvfc7 7 'i' h-^ffliJ^P^/xfDti^Tl- 
fcfy h'J-A«. ^1 ©lf7 1 ^/^<>77'4 3lCjMtU 
Jti5. «JJft8P4 2 ic J: Vftm*ftrz'ry&m7a? : ? 

KOtfTl-e-y HXhU-ivlt m2<D^'7 r 7|-A"-y77' 

4 4ic2idB*n*„ w&a&4 2ic«fcy#m*i-i/c7''} h 

^ffliJ^p^Aro^— x-r^-tfy h7.h'J-A«, Si 

0^-f<*/';777 4 StCiHiJS-n^o t7Jjggp4 2lC 
Xh'J-Att, SI2<D^— x-f 7t-/\'>7 7'4 6lCSaiT*- 
[0 16 2] ^ 1 O t"r* / 7 7 4 3 MS 2 CO If x 

*/ ^> 7 7» 4 4 1*. ^-n^ntTj^gp 4 2 ^s#t$s*nrc 
trx^tfy why -A^-nt^-rs,, s i 

^7774 StC^Sft^n/cti^Tl-tfy hXhU-A, R 

^ *2©tfT f */^y 7? 4 4ic*s^*n/ct:'7 :r ^-fc:''y 

hT. KU-Al*. QMk«MAS4 7icj;yivrftfr-73tf 
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[0 16 3] S1 ©*-f-ft/^7?4 SmSm2<0 
t-7<t/W774 6«\ *n-?Wa]JfSgP4 2fr6#t 

x-r *e'y kx k *)-u->£—&si&m?z,o 

fcfyhXHJ-As S7>\ &2<D*- ?4*l\v7i>4 

6ic&$tozrirc*- ^-r^tfy kx h y-AW\ mmn 
&SP4 8(cj:y^-rn^-73*^y}S!^6nT. tr^* 

^gP5 oicie#aiT*-n«<> 

[0 16 4] tfx^^a54 9ti. MPEG27diCTJE 
ffi??^b*n/c bfx* If y h X h y - A£it^ U =rV 

Tt^^c '<Dii^«#gP4 9«, ji^S^Bitci*, § 
fcf7 * Kttt* 6 n/c?S^crjB$Sijesif m (DTS : Oecod i 
ng Time Stamp) (cfi£oT. iiSgtDfS^SJgT'Se'??- 
^^ffl^-T^o -7?. C0)lfx*tfa54 9lt X*y 
TH^fclCtt, m 1 <D £7*1 W7743 lC*S«rt* ftT 
t^7"7 h^aijyP^AtDti^x— ?<i:. Sg2CDtr 
5 s */ 77 4 4Kte^£ftTl^^Vj5fflij7°P7 -; 7A 

Tv c<rjt;wa^a54 9«, x+yyssBtu:^ d 

TS5»SUs TO K*#J7*P7'5A<k^>,«£ffliJ7*P 

^>1IST\ mS^^-^Slc^Slcffi^-r^o 7"7 h£ 
fit 7* P y ^ A 1 4 > * ffliJ 7° □ •? ^ A £ *ty y 5 x- 

9 it, fllTlWr, ^7^ + *ffimH*^7P7Py7iiMa 
T\ 7"} hjS#jyP'7" : 7A<5:-1'V* v flij^a^z x< i : ^ 

[0 16 5] 131 ±ietfx:?f-*i#gP4 9(D7Py 

[0 16 6] XttWm* 9 It. Aft^n/ctfT^fcT 

•"T-fV^-r^iMDC T (Discrete Cosine Transfor 
m) 085 3,!:, fflHffcP+r-<>g{b£ L/cbfWtf y 
h7%HJ - A=&i£*?lbf SiM^ftEW 5 4 <t £=S L 
Tl^*„ £fc s tf*«W4 9B, j2ft?fbl2]Sg5 4 

e a? tb nwm t ®z mrntf* ntcmmwm t. *i\m? 

5 6£, tiil]m&*-&fteto?2>&2(D7is 



£Sj#*i Ils]% 5 8 i: LTl^o 
[0 16 7] pT^S^Ie]K5 2. i£DCTH]SS5 3> 

iS«^bi2iK5 4, ib$M«iBie5 8(*. *-n^n. ii 

^<rj2<gJST-SftSRl^<»:%-pTl^o 3TKTJ7U-A* 
t'J56 & 2 ©7 U- A* t 'J 5 7 ^tvP'+U 
7*7- Kflfflt/i:7^7- K?lffl©2tt(D7U- 
Ay'EytHBa.TV*. SB1©7U-A*^y 5 6B* 

0>J;l«\ X*y7°B^^'<>*ffllJ7'P'? : 7A(7)S 
tf7^-V^*S!Wr*o pIS:S«^Ih1K5 2, JgDCTIs] 
SS5 3, 3*«^b[HlK5 4s »*ffi<«IsllK5 8t*, 
^nBt^iiJT's 7"i7 r-jSfiijypy^At-f >£«7*a? 

=?ut.i&wmx.Tm<ft?%<, m^mmfosMt, * 

•<5>7'IC)J;L;TS1 07U-Ap< : ey 5 6tl2©7 
5 7<tS-<5!jy^T. Btt«t&«tbU ft 

[0 16 8] ^--xf^-^gPS 0«, MPEG273iC 

TBEWwrbsntet-fV *tr* kx h y-A«s# 
SP5 otc^utt^trnrc^^iuos^-r 

[0 16 9] ^$'JSPa$5 1 l*> S^»JffllSP8 (H 1 ) 
^6^*n^BSSiJ©tt^Sr>^$iJfflgP3 7 6^6« 

«?n^ s t ctc»^tr7 r *^sp4 9stf?i— xV 
Tj-a^gp 5 o ©wwfcx-* stf^x— ? wtb^j^ -< 5 

[0 17 0] SttiKHCte, S/^$iJ^HP5 1 li, BfF^$iJ® 
SP 3 7 IC cfe y fl^+lS S T C <b S tf-7 ^ + IC 5*X 
Tt^W^ai7J<DB#F^gS1t$B (PTS:Presentation Tim 
e Stamp) <t#-»L/c<t*fc, t^«^gP4 9T« 

1«, X+y7'SSB$lcfc^TW, 77h 7°P 7 

AWT"? h^^^A'tO^ffiijyp^AOD'O^t 0 

75 1 A'<!:CDa^yS!^^'r5>7"T\ 

**T0 h^ffiij7°P7 7A^e.'TV^#j7 ,, P7"^A'\t7] 

[0171] Sfc, a^$iJ®SP5 1 «s If7^-tt9ff4 

9fr%\&?)?zvmi.7 : -*\.zw\mi£-£T. tpf-^? 
tb^-r^o $fc, R^wgpsit*, x+yyu^tc 

JJ^T«, 7"^ h^iJT'PT-^AcDZ^ h^fti: 
-f >-*vffiiJ7 l> P 7"^A<rj'f>^tf7^+<b (DS^W y jftjl 

^•<5>7'T\ mti-rz*-?* *?-*->kT'j- vam\ 

Zfa A^ 6 -T >,£$J7'P A'NtTJ y SS^. 
[0 17 2] ^-fV/<777 2HCfjig*n« 

tfy KXhy-A<7)tfy hU-h«R i niU ^^TV 

2 1 6^BE*m*n*try hx h y-Aoty 
hU-htRouttn, Src. mi <rj^7 :, */\'y7 
74 SlCflaea-ftSlfT^fcry KX h'J-AODtfy hb 



ft^fcfT^fcfy hXh'J-^rotf-v r-U-l-£R v 2£: 

-TSo $fc. mi <d*-7V*/\>7 7 4 sictts&sft 

S^-x-f^-tfy MJ-AOIf y r-U-h£Ra 1 
iU »2©*-7 s -f*/W7 7'4 6tC«ie*tl**- 
TV^fcfy r-7. hiJ-Z»Otfy hU-h=&Ra2fT 

Sfc. #ifgP4 1 fre>5Mm*ft5v'7N7 ; /v'\ 
tf<y hU-hSRsysl StfR s y s2tn o $ 
tc. * LT> R v K R a 1 StfR s y s 1 (D-&tt^m 
1©7o^lf7H/-hRpg1iU Rv2, R 

R i n = R p g m a x + a (a 

Rou t^2xRpg m a x 

[0 17 5] O^'IC, JKD«^S4 0^X*^^B* 

Bsicfctt^aasKoi^T. 01 7~iai 9ic^-r^p- 
[oi 76] x+yys^sas^F^-r^ts mi 7ic 

/Tt7f'y7"S P 3 1 (Cfcl^T, mmffl'tfQ$H3 7&ST 
C (System Time Clock) £7"? h^ffliJ^P^^S 
CR (System Clock Reference, ^Xt^B^JS^SB 

[0 17 7] ^<Xf77"SP3 2lCjJ^T, If 5 s ** 
<t*4 9 v Ml <Dfcf :5 s */ 77 4 3fr57'7 hjK« 

yp-T^z^tf^-V'fci^ajLT* c:o7"i;h^0ijy 
P?-7/*CD&tf^7 c --\'£DTS (Decoding Time Stam 

p) icse-aT****. ^ LTx ssttymtsitf, m 

fc??^ + <Z)PTS (Presentation Time Stamp) tcS£o 
[0 17 8] R<7fy7"S P 3 3 iCfefT. -f >j£flj 

y □ 9 => 2 o tf 7 s */ w 7 7- 4 4 uztfcSrtzrtiT^ 

#Jg 2 0 fcf 7=*/ f 77744 tCte^fXT^&l^i^ 
ZsT-yys P 3 2 lc£| tk 7fy7SP3 2~^T7 7 
S P 3 3^SSMjS-To — 75\ CCDXx'yyS P3 31CJJ 

^ 2©e?*/(-> 7744 (ctsjsfl? nri^Ji 

£\ X?7 7S P 3 4(;:iiCr„ 
[0 17 9] X7 1 yySP3 4tc^^T. fcf^ffi^SP 
4 96\ miOlf7 t */^-y77 4 3^67'7 hjftfl7a 

<?• ^ ^<d tf -7 ^ -v xm^m? 1 1 <t> icm 2 © txt/ \" * 

7744A^'T 7p ^<E> tf -7 f- -V ^sj^iij 

u 7"7 h jsm zfay^uo^^** srj-r v &m 7 

W?^U<0&\Z f^r-r^:. DTS (Decoding Time Stam 
p) SilLTSftS. CCDi*. tf T^S^gM 9 
I*. 2(SJI, *£fr^il<i!S^3JtlCttLT2fgcD3]t 
T«#»fF^Tt\ *e»lC v TO Y-SMtfuV^J+ii* 

T-aD^T i tJ;<. m«» V7P7P-y-7Slc7"7 h,"S 
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a 2STJR s y s 2 ^f+^M2 CD^P^^fcf y h U 
-hRpg2i-r^ 0 ^eiC, R pg 1 StfR pg 2© 
STvfil^aTv^P^^fcf'y H/-hRpg_ma x t 

[0 17 3] Z0)£olZ&¥v hU-h^^-T^xts 
^•<>/(7772 1 iCflagtfftSbfv hXhU-^tf 
7hl/-hRint, «7^ypy^AtT'y h U— h R p 
g_max<tW\ '4&\Z7j<-? &.ofs.M%£.lS.Z>o 

[0 17 4] 

0) 

•••(15) 

Tfcfil^U tf'7^^S^7"7h^ffliJ^ , py5Ai:-f > 

f^fcHSPSPS 1 6\ lfx*ffi^g|54 9^$WLT, 
S-nrc7"7 KSfflijyP-^^M^tf^-t'iDPTS 
(Presentation Time Stamp) (Ct^-^TS^T^o 
[0 18 0] IgKX^'yys P3 5(C£lvr„ -fV/Sffll 
7P ?5 Z*(D-T > * tf ? ^ -V <D«^*^7 Ucfr £ o 
*WRr*. Xf7 7S P 3 5fc*5l v c-SJ£lS6£tff#6 
ftfcif^ *&to^tf7 r *«#^4 9K<fcy-r>.£tf'7 
^ + ©£#6 ,i Sr7LZV&l/>iS£\ 777 7S P 3 61C 
iitJo -7J, C©Xt7 7SP3 5 JCte^TWjeBjRiti 5 

S P 4 0 

[0 1 8 1 ] XtV^S P 3 61C*J^T, STCOi 
7"7 h^fflijyp^7/*<DB^$iJffl!t«fBtC^S-nSPT 
S_Pout_endi:^Jt^L. 7"7 r*jSffliJ7P-7"-7A(D7"7 h 
,^ tf -7 ^ -V <D«^*^7 Lfcft^' d fr^f Jlfi-r d O 
XT7 7SP3 6lz3S^Z. STCiPTS_Pout_endt^ 

tftrwmm&mTLZ^ ZT7 7SP3 
4lC^t), T^-y^S P 3 4~7x77S P 3 6=&*g»J 
il-To -73. C<DX7 1 'y7°SP3 6lCfc^T> 

3bM#enfcii^ -r^to-s, 7"7 h^tf^^-vwa^ 

$S7 L/c^-&. H 1 9 IOtVTXt 1 7 7 S P 5 0 (Cjttr 0 

[0 18 2] CCT\ ±IBX7 1 <y7S P 3 5lC^T# 
£«*tft95nfc&^3C&& 7"7 r-^ffliJ^P^A 
<D tf-7 ? + cDH^*^T^7-r^Buli:, -f >&mya ? 

^i>o -T^^v 7"7 h^ffiijyP'7'^A6^'r>*jijy 

[0 18 3] CiniCWU ±IB7nt l ->7 p S P 3 61CJ5^ 
T#3£tt«tf» ^nfc <t l> 3 d i: < >jS« 7p ^7 
/*(7)'r>^tf^7 i 1'<7)^^7-r?>Ml!:, T'^h^ffliJ 
Zfa9^£*<DT0 h/Stf^^ + a)S^««$S7LTL«-p 
fc, 7T> h^tf^^-V Pout <DWjktf1&T L 
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[0 18 4] ->-AUXS^T^Sli^<h->- 
[0 18 5] ->-^UX^^tI^#^«WT'0) 

sastco^TittB^-r^), eh 8ic,Tvr;*5 i ;/:/sP4o 
leaser* ■o^fcr^^vtD^^+^'r^ i 

■V 3: 7c tt P fcf^ ^ * T £ 5 £ r> ti> <D%>m* ft Z<D 
Vim*. H*$iJSPttf6tC^^nTl^P_in_typelcS^ 
^ff^Jt^J^ ZL<DXT-y7S P4 OtCfcl^TS 

tr^^+TfeSJi^v x-7 L -v:/SP4 2icj£tr„ — tj* 

ZOXrv ys P 4 0 ICfit^TltSISiRjyWSftfc* 

[0186] X?7?SP4 1 Kfcl^T. If 

3 2;b\ -f X-Stf^^ + ft^S^© I fcf<7^*$7ctiPt° 
^ftf TOH<0m 2 <7> fcf 7 s * 7744 (CifSjsft^n 

*SXry7'SP42 
[0 1 8 7] X7 1 y7°SP4 2lCj>^T, STC©1 

ts TO \~£M7a<f7l±(Dn£m®mmc7rsZ1n.ZPl 
S_Pout_end<!:=&Jt®L, 7"7 b^M^U^'^UCDTO b 

XTv ZfS P 4 2 Ic35l/>T\ S T C irPTS.Pout.endttf 
-a-t*r5Jttt*jW»S*ifc»^ -Tfcfr^ 7"7KS 

3lCiti>, —7?. COyXTVZfS P4 2lC*5l>T* ST 
C tPTS.Pout.endiift^-SfcL, #!£$£J?lj!M#Sft7cl§ 

-r^fe^x 7"7 h*fcf^^-V(0S^^7L/cli 

7>5 ; yysP4 4tCji€rc 
[0 18 8] X5 L -yySP4 3tCfct>Tv klWit^SP 

4 9 6\ m 1 ©tfx^/X'-y 7743 S7"7 bjgMfa 
<f7lx(D\d<7^^^m^thLT, TO h^fl'JT'n^A 
ro&fcf-^-f £DTS (Decoding Time Stamp) tfltfco 
Tit^T&o CHa^tlc, £7*:rtft?tf4 9tf. -<> 

S55 1 *>\ t5 s *tt*»4 9*$"J'<aiLTx tt^tftlfctT 
?7 c * : £M3!Sbf'7 : 3 1 -\'0>PT S (Presentation Time St 
amp) icttfoTam-Ti., f LT, CCDX^-y 7*S P 4 

36^x^-7 t°s p 4 2icMy5as*^y5i-Tc 

[0 18 9] 7sf77"SP4 4(Cj5^T, B#P5»J}»aJ3 
7*>\ 7"7 h^bf^^V^S^7LfclR]BSlCO$y S 
TCtfPTS_Pout_endt%9ft^ f>£ 
* *m.7T<? 5STC OMI* -f V.&flfl Zfa^KO) 
PTS_i nOffilCJ-fey hf^o 

[0 1 90] flK>l?'y7'SP4 5(C£l''T> tfx^ffi 



^SP4 9 6\ m2 (DtfrX/W 7 7 4 4 <=>-f 
D^^CDlf^^l^ajLT* Stf-y^CDDTS 
(Decoding Time Stamp) icfie-^T^f^o fLT> 

£tt7c tf ^ ^ -V £ MiKfcf ^ ^ + COP TS (Presentation 
Time Stamp) iCftoTSjjVr&o CCO^CQ^Kjf^ 

[0 19 1] U±.<J>£o\zWm*ft : ?Z.li\,z&-oT. '<& 
*§HB4 0TH*, 7"j7 b£M7a?^Ufr%^>£M7 
n??W\X*y Zfm^ft =>Z.L 

[0 19 2] ;*IC, **v7W£lca3tt*->-.kU:*W 
£tf fi^»*lvKJB?<o^ico^TKBT*. B 1 9 
iC^-TX^-y^S P 5 OIC&^T. TO 
MWrJzfto* 

[0 19 3] K7xT77S P 5 1 iCfcl^T, 

/SP51 ica^T^m^tmstircm^ 

Zt7 7SP 5 Olc^tK *5U:7'r>hi^tf->^-vPo 
u t amWf^ft^o — 75v Xf7 7S P 5 1 ICS3L>-T 

^jb^TLfcif^ Xt7 7S P 5 21^)1^ Z<D£ 

[0 19 4] Xf77'SP 5 2tCfc^T. ^T>^tf^^ 

^*nT^3PJn_typelCg^*T3 d 
OX^-y 7"SP52 ^c^l^TSS^6 ,: ^f 5ftfc«$, 

f7 7S P 5 4lCjttr„ —7?. CCDXTVZfS P 5 2tC 

^^tB 5 I tf^^-fr^/cliPtr^^+T-fe^ii^ Xr-y 

7"SP5 3lCjtt,% 

[0 19 5] Xf7 7SP 5 3lCfc^T. tf^ffl^gP 
496\ -O^fcf^^-v^e^tD I fcf'J'^S/ctePfc: 
^ * + *T©B«)W 20)^7* J 7744 iCteSrtS-ft 
Tl^Btf^^^*K^}fT^» CCDXx-y^S P 5 3 
fr57?77"SPS4 \Z mt>* 

[0 19 6] Xx77SP 5 4lCfc^T. B#F^$U©8P3 
7 6\ ■< ^ *&7ji? 2> S T C (7)fS^-r >,^#J 

7n^7/ 4 ©PTS_i n0)imc<J-bv r-f^o 

[0 197] i<Xf7 7SP5 5K$L^ 
#954 9 *>\ ^ 2 gzrfttv 7 7 44 »&^f>iSM7' 

(E&fcf^i'fcDT S (Decoding Time Stamp) icfif-p 
T«#-r^o ^LTv «^»J»»5 16\ tfx^s^as 

4 9^$ij^LTs s^*n/c^^^^^^tr->^v<o 



1 
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PTS (Presentation Time Stamp) iC^oTS^t" 

So 

[0 19 8] lX.±<D£oimm*fi?Z£K < i:-oZ. W. 
*««4 0?tt, 7"7 hjSfflijyp^^^eo^fflijy 

[0 199] dO.fc^lc^^MAOTtts 

[0 2 0 0] OflC, *I^£im4 0l;:fcttS<i^&c>"« 
/T*c7)£-f 5>^"lCO^Tx 02 0 (A) tC/TVTcfcd&T 7 
•7 r* y □ 75 A* B 07* L/=&7. * 7*U 

■rs„ 

[0 20 1] tT^Tlif^glM 9li, 02 0 (B) icijvr 
<fc-5lC B#giJt- 9 ^6lli^7"i7 h^ijypy^^^^ 
U B#£iJt-iT-B07 («$?fc?-77^P last) 

tc, £x:?Nf^S&4 9te, 02 0 (D) tC^-T <fcd(CB$ 
t -GtS-z>mM V^ffiiJ^P 75 U t o 
TB n 4£ So bi^Ttit^SM 9 

zmftim^tzmm. ^jt^e^jt 

Sf5f5. -f >,£ffiiJ7P75Ac7> I n 2* N 6Bn4 

Btf^^v<7)tI#lit7fc^<Tt,<fct\ Z 

*ui* i n2*'5Bn4$Twpa©trf ^-friia^s-n-r, 

COB© I St/Ptf^^i'CO^PnS (-OiSbf** 
[0 2 0 2] kff*af»4 9tt, 02 0 (C) 

m^-r<fe?ic B^sijtoSTii^^n/cT 7 ^ 

iStff ^-v Pout ©S/^jb^T-rs^iJ t otcfit^ 

R i n — R p g m a x 

= (Rpg max + a) — Rpg 

[0 2 0 8] J«IBT2U\ /4'>/W77'2 1 tfjKtfF© 

>Tc?7"7 hjS«7a75^*!»LTl**ttttre**. 
*<<-s)\"j-?Tl 1 frSeDifc^jtfy hlx— MiRpg 1 
T*£So 

[0 2 0 9] «!IST3tt> tT7 ? *ta^4 9fl57'9hjiSl 
ffliJ^P 75 ARIM VjjS«y P 75 ix*, 2 fffiSTfft? 

Rpg1+Rpg2 — Rin 

= 2 x R p g max— (Rpg m 

= R p g m a x — a 



Tv STC^PTS_P i n(DfHC'J-b-y h-TSttfc 

ic, E2o (e) ic^-rj:3tc, a**nfc-r>js«^' 
IK. 

[0 2 0 3] CC0<fc ~> iCffl^Zztfa^f S ' <!: (CJ; o 
Tx ifiS40tti20 (F) (Catt"*3(C 7"7h 

[0 2 0 4] -3*rtC, X*y7S£B5lCfct7S 
7772K S 1 c7) x^"/ b7/43 St>'^ 2 c7) tf 7 s 
t)-/ 7 7 4 4 <D £v h dJSSCD^ 8lCOl/>T0 2 1 £ 

[0205] 021 (A) t*. ^-T^v77 2 1 Kfc 
ifZ&MitT—PVZ'y h£1a»:&^LTl N £. CtDti' 
h ^<>/b772 1 <D§smT3&SMB_ 

s i z ejb^OCOP^T^t-So 02 1 (B) 

«\ ^ 1 Otfx^-A'y 77 4 3 (C*>ttS7"7 hj5flB7P 

TUSo COtfy r-£=ff*l;i\ Kl«)tT*/^774 
3c7)^MTfeSVB 1_s i z efreOcD^T-girr 
S. IH«IC02 1 (C) «\ ^2c7)fcf7 :: 7|-/<->7 7'4 4 

2C7)t - 7 :; ^-/< , y77'4 4C0§«TifeSVB2_s i ze 

freocoFtaT^frrSo 

[0 2 0 6] HBTItt* tf7^Nfi^SP4 96^-7 hiS 
fflijyP^^^lfgJST'^LTL^^T^So CCD 
tt> *<OJKy77 2 1 ^6cr>ai^t;'-y Kb- htiR 
pgUS'A ^0/^7 77 2 1 (c^itS^ab^- 
^cTJf-y r-,5#fit*, ^<>/?y77 2 1 tffiWFlCttt 
STR i n — Rpgl hT'taJjDLTl N <o Rpg 

1 =Rpg_ma xCOJS^lciMADU— K*«'Jn<!:S U , 
C(0«$©tfy hi5*Sc7)tillDU-h«, WT©^ (1 
6) iC^-T^^lC^So 

[0 2 0 7] 



m a x = a •••(16) 

e><0ttitS^'y h U- r-tiR p g 1 +Rp g 2i§y, y 
•0/^77 2 1 tCfcttS^Sik^-'S'CT)^^ hi5*» 
it. R p g 1 +R p g 2-R i nCDU- hT*3S'i>LTV 
<o Rpg1=Rpg2 = Rp g_m a x CDmSlzffi'}? 

-htt. J-XTOjC (17) IC^-Tcfc-plC&So 
[0 2 10] 



a x + a) 

•••(17) 



(21) 
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[021 i] ^lt> jhbt 3fr*>m?£T 4icmfz. 

[0 2 12] JHBT 414* \ZT*m^*9ft4>*M 

1 3b x 60>aj^lty hb-M*Rpg 
2<h&*A *-OJ^-?72 1 [CtSlfZ&mitT-tHD 

R i n — R p g m a x 

= (Rpg max + a) — Rpg. 

[0 2 1 4] JBBTSMu *4>J i iy77 2'\&ffift<D 

WiTftu. fflnT4twa«ckf^*«*eP4 9 3y-rv 

^VA>77 2 l^eoaj^tf^ hb-HiRpg2? 
[0 2 15] C(DJ:3tC, ^F^T1-T3tC^rt:^h 
[0 2 16] CZT\ mrST 1S0T3(7)B$F^fi^Ol> 
[0 2 17] ffiBT3<DB$B«li* tr7 r **W4 9» 



i n-R pg 2<7)b- hTHiDLTlKo Rpg2 = R 
pg_ma x<DmSicmti\s-hltm>bt%iV. Z<Dm 
&<D\£y h£W«<D*gfinb-Hi, WT<D5t (1 8) tc 

[0 2 13] 

_m a x = a •••(18) 

o!)fc:7 f */^77'4 4^(D#^iite^6^>/at:^^^ 

P i nOtt#S7ST©«FlBr**o 9tm^^^ P f 
i r s tfrSO^tf^f i n$?lci§^t^ 
f + R*Ndeci:T4t, fflBT3OfflBSttUT0 

a (i 9) T^eWo 

[0 2 18] 
UK3] 



Ndoc 

T3= E (2+rff C i J ) / (2X f r am© r ate) 



i =0 
+ d e c o d e 



3 tar t_up de 1 ay 



(1 B) 



[0 2 19] %m¥<7T*P firs tfrSYXSW 
ftP i n£TlC^T£t?^*3&Nd e cCDS^fl 

N d e c =N + M- 1 
[02 2 1] JHHT3©«*ttT3__ma xtt, ±IEj£ 
(1 9) (2 0) cttlx JtfTOSC (2 1) "P** 

T3_n« x 

1 



wtosc (20) ?w6n«o 

[0 2 2 0] 



(20) 



[0 2 2 2] 
[»4] 



N+M 
= E " 
i =0 
Ida c ode 



(2 + r f f (1) ) / (2X f r ame_ 
star t u p d e Uy 



. r a t © ) 



(21) 



[0223] decode_start_up 
_de I ay=1. 75Mb i t/R pg_ma x T % 
*fc* rff U)W\ IflOWfttfBtf 
❖ ^■frOBStt* ^-CDt: 0 ^^-^^ repeat_f i rs 
t_f i e I dCDfitT&y, i #§(7>t?^*tf I £fc 

e p e a t__f i rst_f i e I dcTMETfc^o 
[0 2 2 4] T3(DSBHTH*x ^0/^7721^ 
MB_s i ze=T 3_m a x x 



(2 



= T 3_m a x x (Rp 
[0 2 2 6] J8BT 1 CDBSIBStt. t7*«f»4 9tf 

5^-r>/^7 7?2 1 <Dtf<y hd5W«^0^6MB_s 

T 1 =MB_s ize/(Rin-R 

= M B s i z e/a 

[0 2 2 8] uCT\ 5ittLTX*y^ll**l«yiE-r 



ttg*T2 * R p g_ma x<7>U- hTT 7 ^ K«£ffijyP 
? ^ >jK« y P V U<D 2 OCD Zf P ?72i#tb 

^mt^o ^<>/\7772 Hi, T3_maxCD 

sbst 7 * h/SffliJ^p^Aarj ; o^fflijyp^^(0 2 
ocoyp^zx^zv^-^p-^-rtc^T^^sfi 
^»2Ra-n*o Ttt*>*, ^o/h77 2 1 <dssm 

B_s i zete, ttTOa (2 2) ?§^6n^o 
[0 2 2 5] 
x R P g _m a x - R i n ) 
g_m a x — a) 

•••(22) 

i z elC**ST®BSB"P*y* JHBT 1tt«T<DSC 
(2 3) T3l**l5o 
[0 2 2 7] 

p g m ax) 

•••(23) 
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^^T3/i:46lCli^<>/^-y7 7'2 1 «ftff(CLT£< 

Lm i n=T 1 
[0 2 3 0] W±<75J:^(C*f|B^(D®2©ll^m88W 

£ -f > rn^ZiiSl ^«D^#SiJT- 2 fsa 
WICIB^U PTS_Pout_endT'^7?n 
57^ h£k:°-?? 1 *<hPTS_P i n PIJSJ tv5 

C«PTS_Pou t_endiSPTS_P i nicy 
•b'yh-r5„ CCDCtlcJcy^ CKDft^-fX^CDIBSliS 

[02 3 1] fcfc. C<D*5gB^<7)m2(DI|j6£CD^8ScDJ l 6 
©MfffilJttt* ±JB LfcJS 1 ©HSfiom^W^^-f X* 

[0232] ±i3S 1 (onrnmrnx^t 2 -ocoig 

h ^ffliJ ^P^/xt'TV^fldypy^Ai: *SH5«raT 

*\ Ml W*S!§<7)fB«tm2CD*)5Swm«<S:*$a^^ 
-t+T. 7"? K*flijyp?7A<h^>£fflJ:/P?^<h£ 
M?f5aS-rSffl^^iiraLTt,J:t\ fflTLtfs MP 

^gp«2ocD5aaiL-«v Ri^s^gp 

« 1 o©5aso.= y h TB«MMT*WI*t5 -5 J: -5 ic LT 

[0233] cm 3 <Dmmmm) o^ic, *9hb*]B 

SBIM££flM** ±§Bm20*JS<Dm«l<!:|5|«tt±aiL 

/cm 1 ©nsfitD^Hgw^x-r x<7<D§mn±mw 1 ©a 
fgsi ocotifiE^x/c'fccDTfey. co'&^mmi 

-?&2>o '&-?z. z.<Dm3 0)mmv>BmicMLTiz, j-x 

Tcco*g#gMi oicm^^smico^Tcoa-P 
«*Kw*f5. mi cos^comagcottT^x? 

CDfBt§S£gg 1 ©Sfgl 1 0C0t3lJSSig<!:|ii|-CD*g 
figglg. teO-lC, m2<7)*figcDm«<7)Jt7 r -i-X^0fB® 

[0234] *HR^^jsffl L/cm 3 <om&<mnoynt9 ! 



Lm i nl*. IXTCDit (2 4) Z^eftS. 
[0 2 2 9] 

•••(24) 

[0235] E12 21C. m3(ommmm<D^^x<7 

m 1 OHfifcomagOftrV X^O!Bli?i£gm i cott^- 

sgi oicft^Tffl^en^o 

[0 2 3 6] «^gM6 0ti, 02 2 lC;^r<fc 5 /t 

7776 (mi) ^s^s-tifctr^^-^t*-^ 

■i * t- * 1 6 * £ b^- * *-^tt«r £ * f 
>/<i777 2 1 <tv /'(>;b77 2 1 (cteSAS-ft/cIf 

roif-y hxhy-At^gi-rs^gpe 1 <t> #gtas 

6 1 T^ttiLfcA V^P^i*®^ hXh'J-L^ 
BS^IUT^ym^TtxTt-e-y hXh 'J-/xt^-f-f 
hXHJ-A£K#^?-£>ljU&BP6 2 < t£{ixT 

[0 2 3 7] $fc, (K4£tl6 0U. tff^tfy hXh 
y-A*«IATSb;7 s :a-/{'>7 7'6 3t, *-=r**\£ 
v hXl*y-A*«lftr**- ^ 1 V7|-/^y7 7'6 4i:^ 

[0 2 3 8] ^^§6 01*. t^/^777 6 

stc^srts-nTi^tf^tr-y hxhy-A^tK$aiL 

«#-r*t;'7 r 7l-a^gP7 0<i:. ^--7 1 V7|-/Vy7 7'6 4 

L,^P-V7 (STC) «%£r&B$|RMffliaS3 7 t*fl| 
[0 2 3 9] ^^V/i7772 1 let*. /(7 77 6 (0 
-7 ? -r^-7 ; '—><Dt;''y hX h i nfl)^7H/ 

>^77?2 i tc-«w»*ftfc«mfi©*'rsv^ ; r 

»HBP6 1 lctfe$tij7*-n*o dCD^'T>/^y77'2 1 

[0 2 4 0] CZT\ C(D^-f>jKyyy 2 1 let*, il 
^B^Btlcli, 1 ^©AV^P^ACef*?-' ?S 
O 1 ^— T^tf^-^tfte^ft^o -75, 
B^lCt*. 7"7 h^ffliJ^P^AS^-O^'J^Py^/* 
CD 2 O© A V 7P 9=> UftVLT* 7.? 2 fr61s!*ti}* 

t^'f>/ i ;777 2iicffiifn5 0 

[024 1] #SSIgP6 1 lix ^»b?*l/'cti , 7 ? *7 :r — ? 



(23) 
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Stftf-x-r fcT<y h X h y /-f>/^7r 
2 1 frS Rout CDlf-y r- U- hTtfe* UJ-r, #SStgP6 

1 x*-y zfm^mat, y-f >/^>7 7' 2 1 ic&aw 

T 7 * I- ,£ffi'J f P A© x— ? L fc 

©■sic, •r>^ffiijyn^/*©T f — S'^^aj-r, 

<b^, C<DttltgP6 1 14, f?£$iJ®gP8 (El) frSifc 

fc*n*S£MW11l«lcS-2S» x*>y ysSBSicjs^ 

5o ffilAI*. h£#J7P?^Z*CDI?£$iJM!f$B<Z>» 
^tf^^-^P I a s t (D^y^-y^T. (P_ last. index) 

P i n©-f V^-y^X (P_in_index) lcS"5*tfe* tti L 
^t3„ 7jgftgP6 1 14, fttttJLft?-' 5»=&t7J«&gP6 2 
tCiSHl-r^o £/c, #ftgP6m, h^ffliJ^P-?^ 

l^3v'X7 L /v'vy£'* ) £$iiiL, CKDi/X^ZWy^fc 
aS**J»fi&6 7lc2SttJTS. 

[0 2 4 2] t;)S|gp6 2l4, T 7 ? K'5^^ilJ:> p P<7• ; 7/x&TJ : 
SP6 2lCj:y»Slt*n/c:7"f r-jaflW^P^A©^* 
tf-y hx h V-lxJgaf<(>iSM7n?^L.0)i£7 ! *t:y 

KXh'J-ixtts tTT r */^77'6 3lt52iai*n«o 
}giSP6 2icj:y^ilt*n/c7 7 ^ hj£«rn$^flM— 
^-r^tf* r-x h V-UTjCG^ylSM-tuy^UO)*- 
Tftyiv hX h 'J-.M4, *—=r><-*I^V7T 5 OIC 

[0 2 4 3] 6 314, t7J£gP6 2 6#t 

7|-A'-yX7'6 3 fctttt*ftfcfcf r-X MJ-A 

[0 2 4 4] fr-TV */W77'6 4l4, tfl&gpe 2fr 

6«^*n/c7i— tftr-y r-x h u-i*s-B#«»-r 

5„ *A'7 7;p6 4tCteSrt?nfc:*-7V:tfcr 

7hXh') -Att eftOtt^ f 5 >?IC|QJH! Lfc 
c v^T^-x-r *«^gp 5 o iclfcStii;***. 

[0 2 4 5] tr^a^SJ? 014, MPEG27JSTE 
ZfrVVm?— dWtl'7 :r ^-«#g|5 7 o 

t4, fcr^+oDamss.fc'.wai* -pse***© 

gP7 0 lis U T^b** ATflttBtf ftfcfci '5**5*-** y 
T^U $ -T Z»T'^t £ /c«>K#g£:gfg©if4§&Jtlc>tt 

Tt^„ COXfx^-fll^tfyOtt* ii3SSf*fcB$U:t4, & 
tr-? ^ * (C 5 tt/cm*f £>B$£iMII1f SB (DTS : Decod i 
ng Time Stamp) ICft-^T, 5!?gCD'<t*f SlJgT&tf?^ 



TZm^TZo -7d, C©£x:*«^gP7 0ti, X*-y 

5 ic*s.w* 

[0 2 4 6] *-f<*«W5 0tt, MPEG27aiC 
TJE$S??^b*n/c^— ^-TTt-t'-y r-X h y-.k£il# 

5 0t» ±IBt:'7 :: 7|-?S#gP7 Ot|l|*i(C, S|S<Dtii2ia 

[0 2 4 7] 7b-^i'J 6 514, «^L/c&£>fc^ 
"6. eK07U-Z*yty 6 514. tf7 i "7|-iI^gP7 O^il 
li^nTl^^fcS^tlTt^^tf^^^^X h 

[0 2 4 8] f-f*>t'J 6 61*, m^Ltc'&<D* 
■fcv tCt-r-f^^i'J 6 714, rV**g^gP6 

[0249] a^S'J^gP 6 7 14, SSS'J^gP 8 (H 1 ) 
^S^* tlSS*fe®JWf $BSt>"B#P^*iJiaigP3 7 6« 

s t c , e^a^gp 7 o l/c 
^tf-?7 i +cDEiJ7a5"rs>^st>»— T-i-t'&sms 0 

[0250] mwmat, ttaftmae 7t4, bummd 
gp 3 7 ic j: y ^Si-ns s t c t s ^ -v ic w± 6 n 

Tl^BStii73«DB$P^©Stf?B (PTS: Presentation Tim 
e Stamp) t ^-St Lfc t $ (C ^Xm^® 7 0 Tit 

^L/cS^^+^ai^-rSc src, d<os^$ijiaigP6 

714, X*-yyp*B$lcfctNTl4, T 7 ^ h^J^'P'?'^ 

/xCDT'r? h^e^^-vt-rv^ij^p^^AcD'rx^^ 
y^^o 

[02 5 1] $/c, 8^»JffllgP6 7W, ti , T r ^-a#gP7 

ofreaj^-r^B*^7 r -^icisi^s'-t+T, mm^-^^ 

«fc, S^$iJ®gP6 7(4, X^-y^S^BSlc 

-r >&mya <? ; ?L.<D<<z>'&.<d<7 : ?*t <ommw y bi *. 

[0 2 5 2] CCT\ ^<>/^772 1 lC^S&*tl?> 



(24) 
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hU-|-*Routtt5„ ¥7*1^77 3K 

6 1 frSiSmirftSS'X^'VJ'^'Ofcf'j/ hl/-h?R 
systn. $/c* -?-LTx Rv, RaMRsys 
(D^tt^yp^Alf y h U- h R p g tTS, 

Rin = Rpg max + a (a 

Rout^2xRp g_ma x 
[0 2 5 5] ZCDate. tfT^ifi^gB 7 0C0X£- r-7 7 

[0 2 5 6] 0?lC, C<7)?I^S6 Orox^-yyil^ 
^(Cfc^^fiQSlCO^Tv H23~025 Krntyu- 

[0 2 5 7] EI2 3\ZTO hjSlT'P^^e^y.'S 

2 1 <D^-£7. h 'J-Z»©Sc*ii*j!0.S(DF , 3§ : &^-r<> 
&3b\ Z.<D*<<>J^y77 2 1 <DE^&a"5aSW\ fll*. 

[0 2 5 8] £f\ Xxy^SPe i tcat^T. ^-r> 

0/W77 2 1 fcassfttj^css-pcox?*:? 
s p 6 i -paassftaw-s. 

[0 2 5 9] ^<>/^77 2 1 iC&ZBmtfS.CZ 
M<7stv7S P6 2lc*>^T> J 71 * K^'J^p-?' 

[0 2 60] UKXt^^S P6 3Kfc^7\ 7T7 
M X'p Zx<7>§&*/ t-f h *mfr&fvtcfr E o frWlW 

uroxryyspesicsi^ t 7 * k-sjiij^p 

^5 A£D^/ W h *tt*&A, £i§£lcte, 

Xt^'V^S P6 4lCjgt,% 

[0261] X^V^S P6 4lC*5^Tx 7 

72 1 tCfflSSMflsasS^if^^fUBr-r*. 

777 2 1 CD^gftbsgfcCSSTdCDXT^^SP 6 

[0 2 6 2] ^-<>/(777 2 1 iCffiSMtfaC* 

<t, m<x^yys p 6 5icjjtNT, -o^fflyyp^'5 

[0 2 6 3] LTn £T<D<>£GJ7p-?'5/v&!!^ 

i #s©»a*«yiE-etffli,\, 

[0 2 6 4] tlfSB6 07^ ^©^a^XT 1 ^^ 
SP6 1^7f7 7SP6 S^TWiiaa^T^ClckH: 
<J:-=>T\ X*'y7~n£*fiomc. ^^V/^777 2 1 



Rpg^e^il^a^yp^^f y KU-HRp 
g m a x <f5~£<> 

[0 2 5 3] Z(D£olZ&¥v hU-h^g-T^t. 
yY>/^77 2 1 lC«jSgT*-n^f y hXh'J-A©tf 
v h U- h R i n t. mdcfuy? U.\£v hl/-hRp 
g_max<fcli> #Ixtlcjpf <fc5&HiH&i:£: ; 5o 

[0 2 5 4] 

>0) 

•••(25) 

[0 2 6 5] BJ2 4»lfflB2 5lC» ft^gg6 0CD*I# 

[0266] $-r* z.*'y7n£&wzffite?zt. m 
2 4ic7n?XTVzfs p 7 1 teaser. mmtm3 7 

tfSTC (System Time Cloch) TO Y-&W7a? 
3UC0SQH (System Clock Reference, ->7.5=-Z»B$g!) 

[0 2 6 7] 8<Xf77S P 7 2IC£l\T« 

7 0t\ ¥7*1^77 6 3^67"7 h,S#J7'P'7"5/* 
<D\d<7^^^m3*tiiLT. (DOTS (Decodi 

ng Time Stamp) ^^ILT, «AHT2flSaT«*U 

[0 2 6 8] SKXt^^S P 7 31CJ$^T. P$[gl£Jffl> 
93 6 7 it. If T^fS^SB 7 0 #f£^ L/cT 7 h iSffll^O 
^AWSWft^ ^CDPTSlCSfoTa^-r^o 

[0 2 6 9] i<Xf7yS P 7 41CJJINT. K£ 
fit 7p ? '5 U<D 7"7 h * tf -7 -V 4>flH» tf*7 L fcfr E 
ofr*mW?2><, TO VSMyuV^l+OTV 
ftOHt^TLTl^WW*, ^T7 7"S P7 2fr 
6JftS*»yiI-r. C©X77 7SP7 4lCfel^ T 7 
hjSffliJ^py^AWT 7 ^ h^tf-7^-fr©a#6^7L 

[0 2 7 0] XT'y7S P 7 SlCfc^T, S^SU^JSB 6 

7 tr^aw 7 o tfrn^LfcTO h □ ^5 

[027 1] X7 ; yySP7 6lC*it^v tf^il^gi 7 
7 Oti, er*/(7 77 6 3 6^6-f V^ffliJ^P^ACD 

[0 2 7 2] iS^<X7 1 -J/yS P 7 71C*5U7> OMiflfl 
7"P -7' 7 AWT tf -7 f 1 + ©«^6^7 Lfc6^ <»:' 3 
^WKfT^o 'T>/Sfcf'7^v<Dffl#^7LTl^ltn 

^ t,t7 7sp7 5fr<z>mm*mvmTo c<dxt>v 

^SP7 7lcj5t^T. 'T>^tf'7 : 9 lj i'C0ffi^^7L/c 

[0 2 7 3] 7f7 7SP 7 8lCfclNTs Oitf7f 
^(Dtf^^-fr-SJ^y^ I tf^^-^XliPtf^^-vTfe^ 
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SftTl**PJir_typetC«-5*fT7C 

V7SP7 9K&UT, £5^*1^95 7 0 6\ I tf 

* -V Xte P \d<7 =f- * $ T'fcTx:*-/ \*777 6 3 iCtS^* 
tlTt^-f X-SffiiJ^p^^^gS^JfTTv 112 51C^ 

^-rx^-y p 8 o izmts* 

[0274] E2 StC^-TX^^yS P8 OlCiSfT. 

[0 2 7 5] $K> XTv^S P 8 1 Kfc^T, STC 
t>\ PTS_P o u t_e n d <hfc7fcfr£56^PJBIr-r 

[0276] STCft PTS.Pout_endt§? 
Tl^tMf^lC^ X5 1 'yySP8 2lCfcL^ ttnSJ 

^T7 7'SP8 2 4>$Q11«* STC^PTS.Pout. 
end t^^ST^-T^o 

[0277] STCtfPTS.Pout.endiftofc 
X^-yySP8 3lCfcl^T> tZzr*®.^® 7 0 Tit 

^L/c-r>*tf^^^^«^-r?>o *ti£iw*i;u st 

PTS.P i nlCU-fe';/ 
[0 2 7 8] m<XTVZfS P8 4lCfcl^T\ 7l/-i» 

* ^ >j 6 5 icffisa«jtfi&tt-r 

7 Oit, 7T 6 3 lC*S^tlTl^S-OiS#J 

U «#Lfctf*^££<D7U-A;><ty 6 SKteSrt 
■T^o &tz, entitle. iI(7)X7 1 ^^SP8 4{c*5 
l^T> ttmft>M6 7te„ tf7 r *ffi^gP7 0 3S«S^L/j: 

[0 2 7 9] ef*«W7 014, JW±©<fc5£X5 1 >y 
ySP7 1 !b^7.7 i -y^ , SP8 4$T*<3!>ffiSSff-5C<i: 

*. 5H)ft!MP06 7tt % JJti©J:?4Xry7'S 

P7 1 6 N 6X7 : yySP8 4S7roSaS : &?T-5c:<i:tcJ: 

[0 2 8 0] MPEG2TB, W@i7-f /UAfl 5 1 

y 2 4 ^o)\z<7?-v&e>mmznT^%z.t*: 

•y7'SP83T* 1 ±IBPTS_Pou t.endtf, 7"? 
KSfcf^f^T-2 - 3 7/U$^>a«?f;bnTl^l>J§£ 
K(*PTS_Pou t K 1 7 U-^cDPtP^^JjP^fc^ 



6^ : T^nT^.S^tCliPTS_P out IC37^-/U 

[028 1] lit±<D«fc9(C, Jfe^-f X^©E«¥?**« 
T'ttx H2 3~E2 5|CaV*'*tta*fT?C&[;:J: , J« 

[0 2 8 2] Oi?(C, ffi#SSJS6 0»CfcJt*ffi#Stf« 
5*©*-f 5 V^lC-Pl^7\ i2 6 (A) lc5Vr<fc5£7' 

[0 2 8 3] tfxtfi!^^ 01*. 126 (B) icglT 
<fc-5lc, KSgiJ t -93b^6«B*7"> bj5M7n?51**:Vm 
U «3*Jt-3?Bo7 («*Stf?^*P last) <7>tt*§- 

K> trx*^BB7 0tt, 112 6 (D) (C^-rj:-5lcBt 
t -3tP6Kfc'r>ja[«^a9 r 7ix*fll9U Bt^J t o 
7*Bn4gT4>W»&t*a.«. CC?, (fftlfS7 0 
tts ^*Jt-6«*6W*Jt-o*'POJBIHtt, 2ffil?Bft 
U 7"? hjSlfflrn^^t-f >jjS«ynf7^*«* 
TS. SttttKtex BS*Jt-6frSiS*Jt-3*?<DJIHHIU: 
T 7 7 h jSfflliy □ •? 7 AtD P 05^ 6 B 07 * TO tf? ^ + © 
fM*»l\ B$$iJ t -3»6Wn t Wm&lC'fyiSL 
mzfuV^JUCO I itffrSBnSST'©^^©**^ 
t\ BlltOSWSTU -OMitf^^ + TSSPn 
5<0tt***7 , r*. &*>\ f>MifflirP^7ix<D I n2 
A^SBn^TWP^tf^^-t'lC-p^Tt* I &t>'Pe-7?- 

*l\ iltlli, I n2^5 B n 4$T<DB<Dtr^^--VtiS^ 
Stir* COIHO I RtfPtf^^ + O^PnS (*f>jft 

[0 2 8 4] Sfc, t?*^70tt, 12126 (C) 

icm? £ -pic t oSTliflHrenrcT"? hAfl^ 
D^A^^WPTSIC^^TS^-T^o ; f"LT7"?h 
iStTf Pout ©«g5ii«»7r «»»J t o^JJt> 
Tv STC^PTS_P i n©faiC'J-tr-> hf^ct.*:*. 
ic, 126 (E) |Ca«rJ:?(Cs a**nfc-f5/jS«r 
n^A*. le^fcf-f ^-VOPTSlCtieoTa^LT 

[0 2 8 5] C<DJ:3lca^StFa^-r^C<hlC < fc7 
T, fS9SH6 0»H2 6 (F) IC^-T^dlCv 7"^h 

[0286] -z>¥iz. x*v7n£mc&if 
7772 iat?tfT J */^u/7 3'6 3a)t:'> h&^&om 

[0 2 8 7] 027 (A) 13\ ^-f >/h7 7.2 1 leg 
•yhi5*fttix ^•0/W772 10)§if$-5MB_ 



(26) 
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s i zefr5 0^7»tS. £tc. 02 7 (B) 
It, Tdttl^yp-pe Z<n\Z.T-*V?i»J I- 7. h 'J-k<D fcf 

M77?6 30§iT*$5VB_s i z e fr5 OOP^T' 

[0 2 8 8] m?ST 1 t*x 1^*^957 0tf7"7 hj£ 

>/b7? 2 1 frS©Hi7Jfcf'y hU-HiRpgtfi: 
'J, ^>T>M*7 77 2 10tr'y hfifitt, 7)l> (f u 
I I ) <DVtmtl3:Z>&T\ a (R i n-R pg) ©U~ 

[0 2 8 9] ^F^IT2TH*> tTx^^glJ 7 0 IZ J: y T 7 

tW<I#gP7 Oli, 7L/-^?>J 1 SlC^S 
•#**U*2«i8TWMBl*fT?. UBP^T 2 (Cfckr* 
^Y>/^7 77 2 1 ©SU^try r-U- h©§*<IW. 2 
Rpgt55. Sfc* ^<>/b7 7 2 1 ©try htSW 
fit*. Rpg-a©U-hWLTlKo 
[0 2 9 0] SBFb) T 3 TH4, ±IB^T 1 «k|l|«lc, tf 

x*«^gp 7 o tc j: y j"7 h yp ? ^ A©*g^ias 

-rvM'7 77 2 1 <D&t)¥v hU-r-©S*fHi, Rp 
g<hfc£o f/c, ^<>/W772 1 ©fcT-y hdJWfi 
tt» 7J1/ (f u I I) ©**Mfii:&£$T\ a©U-HT' 

[0291] mmT < X-SffliJ^P^/*©^ 

7^*1^35 7 o icj: y nja**u d©-f>£fflijyp 

F^T4(CfcHtS, ^-T>/\>77 2 1 ©tij7Jfcr-y h l>- 
r-©«*fill;i\ 2Rpgi§5„ *■©£«&. *-fy/{y 
7T2 1©tfy htSrfffiti, Rpg-a©U-t«W 
T^o ^>j5tf?^V©it^:&&STL/c6. kT^ 

*ffl*HP7 014, -M#±f^» 

STC_o f f s e t 
= PTS_Pou t_end-PT 
[0 2 9 9] T4©B$P^IS«s 7 b- A* ^ y 1 5 ft 1 ! 2 

flsazwrrsi:*^ ves/^77'i 3fc*tLT-f 

^©tMjWfcT-rfcSTTOBWB"?**. N^GOP 
T4_ma x = ( (N+M- 1 ) 
+ d e c o d e s 

[0301] 1*25* CcT\ decode_start 
.up.de I ay=1. 75Mb i t/ (2Rpg) X s 
ffl?U£. M= 1 5, M=3©f$, C©T4©i* 
{114, -f t"^ ^ + G O P ©g#J© B tf-7 ^ -V 

SBii:%^Jl-&T^?.o -r&to-s. C©Jf^4, <<> 
T4_ma x = ( (17) /f r 
+decode s 



[0 2 9 2] JiSFiST 5T14, tf^:tii#8P7 OlCfcy •< 

•y h U- h©S*ffil4, Rpgt%5„ *-f>A 
7772 1©tf-y hdS^Stts a©U- KTiifiaLT^ 

[0 2 9 3] iBT6 7li, Mt*W&&7 OK J: y-f 

v^fflyyp^^Aw^tos^s-nTt^o C©<h#, 

tftf§S7 0li, 7l/-^i'J 1 5lc£*§g# 

2 fe&Tmm&m*fi?* w$t 6 icfcit** -f 

>JKV7T2 1©it73lf-y r-U-r-©g*filt4> 2Rp 
gi§^ S/iu *-f>/fy77»2 1©bfy h^fi 
14, Rpg-afl)l/-h?a'J>LTlK, 
[0 2 9 4] HHP^T 7 714. ±IBWP^T 1 tffWMc, tT 
T^it^gp 7 0 IC J: y < > jfiffl) y P ^7 2*©«#$aJi 

-0/^77 2 1 ©iii7Jtf-y hU- h©«*tett, R p. 
g<t&.I>o ^-f >/^77 2 1 ©fcf-y hdJ^S 

14, 7Jb (fu I I) ©tttt£&3$T* a©U-hT- 

[0 2 9 5] ±fB^P^T4Tt*s If 7^j-«^gP 7 

£ — h T 7 ■7°7 1 V U-f (decode.start.up 
.delay) it5„ 
[0 2 9 6] O^IC. ±a?L/cS^ : Ey©fc:''y hfi^S 

^ <t ^ « S/ <7 ^ -' ? *mtt>2> a 

[0297] ±IB^JtoTSTC^y-b-y i-TZ® 
IC, C©STCtCj)P^.6tl«7j-7-t-y H^^ASTC. 
offsets SC (2 6) lC^T«fc3lClS^n^o 

[0 2 9 8] 



S_P in •••(26) 

M« I X14P tf^^ + ©HRIi:-r*<t» £©T4© 
S^fillix xC (2 7) m^-TJ:^tc%5o 
[0 3 0 0] 

/f rame ra te) / '2 

tar t u p d e I a y 

•••(27) 

£ bf 9- * fi«§**XS G O P © 1 Obu© G O P ££T*fi 
•9L*t*tlt**6*^. C©T4©B$P^S 

WT©iC (2 8) ic^-r^aic^^o 

[0 3 0 2] 



ame_r ate) /2 

tar t u p d e I a y 

•••(28) 



V 



(27) 
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[0 3 0 3] 7U-Z»*^y 1 5K#g&7U-/v|&gfc 
(Nf) ti, T4CDB$F^S(Cfic#U WT©5$ (2 9) 

N f = T 4 m ax/frame 

[0 3 0 5] T2 (Xl*T6) WU^^te, 2 N f <7>*fc 
BKDfcT^ + ^ffijrrflWLT* N f <DfcT-7^*:&7 
U-A*^y 1 SKteSTr^B^T^So CCDT2 (X 

T2 = T6 = 2Nf/2f rame. 

= Nf/f rame ra 

[0 3 0 7] *-(>/^y7T 2 1 ti, -f V.-Sffij^P^-? 
ZxS-T'V-Sf-^P-^-t+^^T-, 2 J: 

Tmax=max (T4 ma 

M B_s ize = TmaxX (2Rp 
= Tm a x x (R p g 
[0 3 0 8] ^^>/\"777 2K0t:7hfiSti!)\ m 

T3, T7) ommm*. LXTOit (3 2) (oj*-f<fc-3 

T 1 =MB_s i z e/ (R i n-R 

[0310] mmLTx*'y7mtt?z?&<D'( x-stf 

(3 3) (C^-TBSHiJB:*. CKDiC (3 3) 
Lm i n = T 1 +Tma x 
[0 3 11] &L±<D£olZ*mW(D&3<Dmm<DWtm<D 

y M P E GjW&Di^bx— * £^K&SJ; y jS^JSJS 
T*g# U PTS_Pout_end T?Wr$k~TlE ftZ 
TO KStf*^*<fcPTS_P i nT«SBB*&*ftS-r 

•7 ^ +• t>-*> << y& t?<7 f- * -r 5 > s t c 
SPTS_Pou t_e ndfr5PTS_P i nicy Hz 

[0 3 12] 

[0 3 13] ZOCtiC&V, *Jtn(Ctf»iltltt7 

[0 1 ] *&w<Dn-\<Dnm<Dmmv>x : r<fX'?(Dim 

Btgl©7n "J tmF&mT&Z. 
[0 2] X * •;/ yH^W^tDT' -7 h- jSMfU V^Utf 

[0 3] X*vzrm*E<Dffi<DAV7a7 : ?L>0)n£.m&, 
7"7 H^ffiijya-7^ACD«^7^J (PTS 



[0304] 
rate •••(29) 

l*T6) (Dmrsmts J-XT<03£ (3 0) ic^-r^t^ 

[0 3 0 6] 
rate 

t e •••(30) 

gfiK#g<!:£:£„ «£oT. E©*-r>/ty 77 2 1 <0 
®M (MB_s ize) tt, 3 (3 1) tcmtJzSltit 

x, T2) 
g-R i n) 

-a) ' • -(31) 

[0 3 0 9] 

pg) =MB s i z e/a 

•••(32) 

■VRZ>"7"7 hjae** + ©Rje®ti*iWIH*ft*. 
•••(33) 

_P o u t_e n d) t-r>j*[«ya^L k ©«^||»& 
B$SiJ (PTS_P i n) £<OM&*mW?Z>rcib<DmT* 

[04] ^>£flJ:/ny7ixtfd£ft*Avya?7/t 

[0 5] T 7 -7 r- jSfflijy □ 4x#3£h3 A V y P 7"5 
^T'-f/KD^SlbT.r-y-^,!:, f^MXh'J- 
■MDA-f hT" KU7.i©BH#^-r0Tfe^o 

[0 6] r£5^X*±K§Bil*ftTV££S<bXr-y- 
Z*(D/*f hT'KUX.fcv $«AV7*n?7 4i0>fft«H*fl 
ffiM (decode_start_addres) SO^I^TffiM (decod 
e_end_addres) .hCDH^S-^t^TS^o 
[0 7] ft^-fX^tCieH^ftTl^A V7p^7/»7 
7"r/KDIBa;C<J^StB^-r§fc46W0Tfc«<, 
[0 8] ^x-fX-7lCl3^*tlTl^^SU®1tia7 7' 

[0 9] *HB^mi ©*SSomH§©rc7 :r -f7.-7<DIB^ 

[010] *^(7)mi<7)*)5S<Dm^COJ l 6x'rX'7<DlB 

^B^scD^^go)«^so-ai735as^-r 7 p- 
[01 1] ->-/xU;uf£#T-*£>«£l;:fcUTs *5S 
^gg<D<t#Ktf tb735as^^-r±iB0 1 0 KSgK 7 P 
[01 2] v'-AUXH^^T^^^JS^lCfct^Tv * 
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[01 4] (DnmnmmoxT'fX'XDtz 
[01 5] *mw<»&2<»nmmm<7)X.T-<7.<7<Du 

[016] *^^2CDSIS6<Dmftl©5 l c7 r i'7.<7CDIB 
[017] *HB^C0m2CDIIi5S^«S©7t7 r i-X^05i3 
[01 8] ->-/*UXS^T*^^lcfc^T, *5£ 

[01 9] 3'-/*UXI9£#?*ai , >*$(c£l'>T* * 

sun©* 2 ©assojiaBflMfeT^ x *? m mn&gmv) 

ffi^SHO«^&l?iU?3fiiS^^-r±fB0 1 7 KigK 7 

[02 0] *^^«D^1 ©5SSS^«CD7 l d7 r 'f7 > ^a)lB 

-rSfc46^)0TS^, 
[02 1] *5gB^(Dm2(DSIfifi<7)^«|CD3 l 67 :? 'rX'5'<OIB 

-r0T-fc£o 

[022] *Kwo>m3a>nm<Dmmv>x : r-<x<?v)iz 



[02 3] *&W<n&3<DnmV)BM<DX : r-<7> / ?<DtB 
[0 2 4] ^^SISW^roff^tD^f 7. -7 ©IB 
[02 5] *5i^m3CDllS6a)^»8(Di , 67 r 'fX^CDfB 

[026] *mBR<Dm3(Dni&<DBm(DX : T : -<x?<Dm 

[02 7] *fe^rom3G)IISS£Dm»<D7 l cx r 'rX'7(DI3 

[02 8] MPEG^SCT'lJ^b^tlfcS^^-V^Si- 

[02 9] MPEG^xCTW^b^nfc^^k^-^O 
^lf^lc-P^Ti«^-r^0Tfe«, 

[^osi^] 

1 3tt5V X-7(DI3^BSggv 2 ftxVT.'J's 6 
/^777, 7 H£MWimy¥U« 8 R£«Jfll 

g|S, 1 0, 4 0, 6 0 12 S£i|iJ'<a)1i$6 

fr^bBP* 13 W*fKS«, 2 1 /<V/b77. 

2 2, 2 3, 4 1, 6 1 #SHgB, 2 4, 2 5, 4 2, 
6 2 iJHfSS&s 2 6, 4 3 S 1 ©tfx*/ty 7 7. 2 
8, 4 2 %K»\Zt*i\V?7* 3 0 Sgl Obi W 
l«R 3 2 m2(D\d^'m^. 3 4 Sfc&tTJ&tij 

7jgp. 3 6, si, 6 7 mmum^ 37 nspasijisi 

8* 4 9, 7 0 eWft^SP, 5 0 T^-f*^ 



[03] 



[02 3] 



PTS.PIndl 



PTS.P 1 n(3) 



PTS.Pout 
-and(l I 



PTS.Pol t 
-end(3) 



PTS.Pin(Z) PTS_Pout- end(2l 



PTS.P I n|2)=PTS_Pou t_en d(1 l-STC. o f < so t( 1 ) 
STC.offBBtd )=PTS-Pout_«nd(l l-PTS-P i n(2) 

PTS.P I nl3hPTS.Pogt.en d(3l-STC.o f f s« t(2l 
STC-olf s»t(2)=PTS_Pout_end(2)-PTS_P I n{3) 



( | 88 ) 



SP61 



SP62-^f 



SP63 



time 




SP65~T 



* -T If A "J -? T IC8ti»gi& 
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[HI] 



II 2] 



4 



HI 7 




y~1 1 




-SP23 



-r >/£b'£ ^ v *^if s 

STC£PTS_P i nT 
t ~ 



-SP24 



S&2 CDb?x*«WPiW** 
flWU fcbf» ^ > fl&Sjild: P T S Cft ^ 

1 



-SP25 



CExD 



[04] 



first 
byte 
address 



video 
decode 

start 
addrssc 



audio 
decode 
start 
addr ea a 



Xh'J-A 



DSCkl 

DODO 

p 



o a c k 2 oack3 



olOQODhoOOQljQOOODOGOOO 



Fist Pin 



In2 BnoBnl Pn5 Be 3 BoJPj 



a d d r e a e 
{ b y t a number) 



•00 



Bn6 D fl 



P«ck3...b^P i n^BI^JiJIPTS^P l nllC^^nS 
*-5*-r*if>>f JUPMU* peck 



II 9] 



I 



5P51 




-SP53 



* fc^rTS S P 5 4 
STC*PTS_P ) nT 

I 



V-SP55 
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im2] 




>-Q_ 
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[H5] 



f I ret 
byte 
addrc s g 



video 




audio 


decode 




decode 


end 




end 


a dd reaa 




add reaa 



]D-DDDDQDDDODQDDDDDl]DD|DDOD"DD 



p a c k5 



P I ast.Pout 



EiiiiaiaGSHiEBEo 



" address P 
(byte number) 

p q c k 6 



□ 



Dack5...t'^fP I aBt.P I a s t07 ? -'$?tr*a$n5E»0) pa c k 

p a c k6. . . fcf£** P o u t3^l$7B§SiJ{ PTS.Pout.en d llLfS^SttS 



me] 



first 
byte 
a d d r es 8 



video 
decode 

start 
address 



audio 
decode 

start 
address 



video 
decode 

end 
add r eaa 



audio 
decode 

end 
address 



last 
byte 
i d d r as s 



D--DQpDDOpDDDpDDDDDDDDODQ|lDO|]DDDODQ--D 

pack] pack2 pack3 



addreaa 
(byte number) 



P a c k 5 D B c k6 



packl...t^5 : i»P f i r a t©?-*tf£i*n«»fltD p a c k 
Pack2„.t^1'P i nOyr-*tf&&n&&U)0> d a c k 
paok3...fc?***P i nOD35mSS6»J(PTS_P I n)tC^*n§ 

x-7*xiryzrMfts&ftz P a c k 

pack5,..t^fvP I as tO^-$tfSan3Sr?*<Z>p ack 

Da c k6.. .b:^**P ou tCT^^tirrR»l(PTS_P out.andlC 

B^n«*-?-f wi/^tsns pack 
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17) 



I25] 



AV -program_file() ( 
do ( 

packQ 

while (nextbit$()=pack_$tari_codc) 

} 



packO { 



pack_header() 
PES.packetQ 



PES_packet(){ 

pacJcci^hcadcK) 

PTS 

DTS 

packei_payload{) 

J 



1-SP80 



SP81 



SP82 




*nfcf^5U:STC*PTS_PinT 



x 



SP83 



I 



-SP84 



M8] 



AV program file 
(program stream file) 



playbackJnforrnauon_file() { 
PTS.Pin 
PTS_Pout_end 
v i deo_decode_st art _ad dress 
audio_decode_start_addres$ 
video_decod e_end_ad d ress 
aiidio_dccodc_end_address 

Pin_index 

Pin_type 

Plast_index 

Pin_first_neld_paricy 
PoulJast_field_parity 



[^12 9] 
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[09] 



R d £ 1 -R v 1 +R a 1 +R s v b 1 
Rog2=Rv2+Ra2 + Rsv82 
R i n=Rpg_ ma x-«{*>0) 



Rout 



1 o- 



21 



Rout 



30 : £1 ffifc^m^SB 

31 ^iffl^-^-r^tg^a 
3 2 : m2<0¥7X&5m 

3 3 : ^m-TV^ta^BB 



.26 30 



34 



R v 1 




J * 






27 31 



e^* LTV 



o ^ 33 Lc^ 



R b v a 1 ,R a y s2 



35 



36 



37—f 

PTS.P in 
PTS-Pout.end 



37a- 



r 06 9 t 



I o 

stcM-©J ^ 

STC.offeet ^^ijficgj 



STC 



11 0] 



SP2 



stc \zto y-fimyuy^u 



-SP1 




£^*tbU D T S CSE^TS 1 CDfc^*«^g$T 

t&frthu s d t s x m 2 w^&m-v 

^5 



~SP4 



SP5 



NO 



YES 



^SP6 
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